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It is gratifying to note that scientific forestry 
in the United States has now attained sufficient 
Prominence to seem to warrant the publication of 
a journal “entirely devoted to the professional or 
technical interests of the subject.” Such a journal 
is the “Forestry Quarterly,” two numbers of 
which have now appeared. The Journal is pub- 
lished under the auspices of the New York 
State College of Forestry, Cornell University, 
Ithaca, N. Y., but its pages are open to “all or 
any workers in the field for the discussion of their 
Problems and record of their experiences.” The 
“Quarterly” has as its “Board of Advisers” 
Messrs. Bernard EB. Fernow and John Gifford, of 
Cornell, and Walter Mulford, State Forester of 
Connecticut. Among the papers in the first two 


M. N. Baker, Editor 


numbers there may be mentioned one on volume 
tables and another on stem analyses as related to 
forest growths, and a paper by Professor Fernow 
on the “Outlook of the Timber Supply in the 
United States.” 


For the engineer just out of college the ques- 
tion of a working library is a serious one. Even 
if his means are not limited, as is quite likely to 
be the case, a large library might prove a serious 
incumbrance to one who is liable to change his 
residence at any time. The engineering library 
problem is frequently quite as serious for the 
older engineers as for the younger ones; in fact, 
if the truth were but known we fear hundreds of 
practicing engineers would be found without 
enough books to deserve the name of library. For 
these and other reasons we think that the en- 
closed inquiry raises a question which many an 
engineer has asked or is now asking himself: 


Sir: Kindly give a list for a working library of the best 
25 to 40 books for a graduate civil engineer (the italics are 
ours). A young engineer can’t buy every technical book. 


BR. N. SB. 
Philadelphia, Feb. 13, 1903. 


The best answer to this query ought to be based 
upon the wide experience of many engineers, and 
therefore it is submitted to the readers of the Sup- 
plement with the request that lists be forwarded 
to the editor as soon as convenient, and that it be 
remembered that it is not books for specialists, 
but for a small library of civil engineering that 
are wanted. 


Cement Literature. 


Few materials of construction are more univer- 
sally employed than cement. Consequently it is 
not at all surprising that inquiries for books on 
that material are constantly being received. From 
several that have come to hand since the last is- 
sue of this Supplement, we select one for publi- 
cation here as representative of them all. The 
answer which we have attempted to give to the 
following letter will suffice for the others as well: 


Sir: Can you inform me of any reliable treatise giving 
the characteristics and properties of cements; their ap- 
plicability to different conditions of use, and the methods 
of testing them? H. E. Eckles. 

Zion City, Ill., Jan. 27, 1903. 

Ever since 1796, when James Parker first 
announced that ‘‘noddles of clay” if burned and 
ground to powder made a cement which ‘became 
indurated in water in the space of an hour or 
thereabouts,”’ there seems to have been someone 
always ready with a pen to record the develop- 
ment of the art of manufacturing and using hy- 
draulic cement. Our correspondents’ needs can, 
therefore, be easily satisfied so far as quantity of 
written matter is concerned. Of the quality of 
that matter, however, we cannot speak so hope- 
fully. There is to-day no one book in English 
which meets the demands of engineers for a gen- 
eral treatise on cements; it is doubtful indeed if 
any list of several books can be given which will 
meet these demands in all particulars. 

For many years the standard American book 
on cements was Gillmore’s ‘“‘Limes, Hydraulic 
Cements and Mortars,’ and this work ($4) is to- 
day the best treatise on American natural ce- 
ments which is available to the engineer, although 
it was published 30 years ago. The only other at- 
tempt at a book on natural cements is Cumming’s 
“American Cements” (1898; $3). There is much 
information in this book concerning modern meth- 
ods in the manufacture of natural cement, but 
as a whole the volume is untrustworthy. Mr. 
Cummings holds a brief for naturai cement, and 
he argues the merits of that material both in and 
out of season with all the bias of a special pleader. 
This fault renders the book of questionable value 
to the general reader, and, coupled with the chem- 
ical theories and hypotheses by which the author 
rather loudly notes his dissent from his brother 
chemists, places it among the works to be ac- 
cepted with caution as a guide to engineering 
practice. 


Thursday, February 19, 1903. 


It is only within a decade that American Port- 
land cements have assumed commercial import- 
ance, and the books of American authorship on 
Portland cements are comparatively few and not 
of wide scope. Jameson's “Portland Cement” 
(1895; $1.50) is the earliest of them. It developed 
out of a course of lectures for college students, 
and naturally has all the limitations and faults 
as well as the merits resulting from such an 
origin. It is comprehensive in its scope, treating 
of the manufacture, properties, testing and use of 
cements, all within a couple of hundred pages. 
Spalding’s “‘Hydraulic Cement” (1897; $2) is a 
more serious work, and one of wider usefulness to 
the practicing engineer. In fact, for a general ac- 
count of the chemical composition, physical prop- 
erties and testing of cements, the book is an all 
around good production. Like every current book 
which is more than a couple of years old, how- 
ever, it needs revision to bring it up to date. These 
two are the only general manuals, of American 
authorship, on cements. For American practice 
in cement manufacture, “The Cement Industry” 
(1900; $3) is the only book available to the engi- 
neer. It is made up of articles which appeared 
first in a well-known engineering journal, and 
which were prepared by various authors and pub- 
lished at different times during several years. 
Fach article is a descriptive account of one par- 
ticular cement works, and in most cases of modern 
rotary kiln plants. No better account of Ameri- 
can methods in cement manufacture is to be had. 

There are perhaps half a dozen books oncements 
by English writers which properly come within 
the meaning of the term modern works. Red- 
grave's “Calcareous Cements” ($2.75) is one of 
the oldest of the lot, and in its historical matter is 
of particular interest. English process of manu- 
facture and English methods of testing are, of 
course, chiefly treated of. There is a good chapter 
on slag cements, and another on various English 
patent cements. Directions for cement analysis 
and the analysis and testing of raw cement mate- 
rials are given in some detail. Faija’s ‘‘Portland 
Cement for Users” ($1), a little book of 100 pages, 
is chiefly interesting for the accouni that it gives 
of the well-known hot-water tgst and testing ap- 
paratus which bears the author’s name. Heath's 
“Manual of Limes and Cement” ($2.50) is a less 
valuable book than that of Redgrave, and falls 
far short of Butler’s “Portland Cement (1899; $6) 
in value to engineers. This last-named work is 
the most recent work of English authorship on its 
subject. It is essentially an account of English 
practice, and English processes of manufacture 
and testing are better and more fully treated in 
its pages than in any other work. 

Two English books which deserve mention are 
Sutcliffe’s “Concrete, Its Nature and Uses” ($3), 
and Newman's “Notes on Concrete and Works in 
Concrete” ($2.50). The first book is written for 
architects, and its author is himself an architect, 
and these facts, of course, influence the method of 
treatment. There are the usual chapters on ce- 
ments and their testing, and others on water, 
sand and broken stone, all of a general value. The 
remainder of the book discusses and describes the 
applications of concrete to building construction. 
In the chapter on floors there will be found con- 
siderable information regarding early concrete- 
steel constructions, which is of particular histori- 
cal interest in these days of reinforced concrete 
construction. Newman’s book is designed for en- 
gineers, and it is an excellent epitome of English 
practice and experience in concrete construction. 

We come now to a class of books in which ce- 
ment is only one of the subjects treated. To this 
class belong Baker’s ‘Treatise on Masonry Con- 
struction” ($5), and Johnson’s “‘The Materials of 
Construction” ($6). To the engineer who wishes 
a practical working guide to the testing and use 
of cements we should recommend Professor 
Baker's work as preferable to any other one book. 
Profesor Johnson's work considers the subject of 
cements and concretes more in respect to their 
strength and physical qualities. A copy of Spald- 
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ing for a general discussion of cements, and Baker 
and Johnson for specific information in testing 
cements and designing and constructing in con- 
crete will give the engineer about the best work- 
ing library he can obtain, and if we throw into the 
balance the value of Johnson and Baker for their 
other contents, no better expenditure of money in 
cement books seems possible. 

So far we have confined this review to books 
written in English only. To the reader of French, 
Candlot’s “Ciment et Chaux Hydrauliques” ($4) 
will provide the best general treatise on cements 
that he can consult. In German, “Portland Ce- 
ment and seine Anwendungen im Bauwesen" may 
be read for German practice. The list of French 
and German books does not need to be enlarged 
for the purposes of the general practitioner. 

In conclusion, we wish to emphasize strongly 
the fact that the engineer who wishes to be con- 
versant with the latest thought on the subject of 
cements must follow the periodical press carefully. 
The manufacture and use of cements are rapidly 
progressing arts, and a year or two at the most 
places the best text-book in the rear of the latest 
practice; indeed, it is only by exercising consider- 
able activity that the periodical press keeps 
abreast of the advance. 


+- 


CORRESPONDENCE. 


The Merits and Limitations of Twelve Books of 
Earthwork Tables. 


Sir: In your review of ‘‘The Merits and Limitations of 
Twelve Books of Earthwork Table,’’ in your issue of Jan. 
15, you make several statements which may lead to mis- 
apprehension 

For example, it is stated that ‘‘Johnson’s, Crandall’s and 
Iludson’s tables find their greatest usefulness in three 
level section work, and to a less degree in five-level sec- 
tion works.'’ For three-level sections Crandall's 
tables, at least for the method of averaging end areas, 
only one entry of the table per section is required, with 
width between slope stakes and center height to intersec- 
tion of side slopes (from ground surface to point C in 
your diagram, p. 2) as arguments after the volume cor- 
responding to the grade triangle (C ED) has been once 
taken out. 

For five-level sections only three entries are required: 
Distance to slope stake and height over edge of roadbed, 
on the right and on the left, and width of roadbed and 
center height. For irregular sections an entry is required 
for each height given except the center height, which in- 
ereases the number of entries by one only if the method 
is applied to five-level or to three-level ground. This 
gives a large percentage increase at the lower limit of 
three-level, but as i@ only calls for one entry for each 
triangle or trapezoid into which the section is divided, 
and no other method of finding accurate areas or volumes 
is in use, except by dividing into triangles and trapezoids, 
the increased labor is inherent in the cross-section and 
not in the table; in fact the more multiplications the 
greater saving in time and fatigue when the tables are 
once opened and in use 

Again, if a table giving areas of triangles and trapezoids, 
used in connection with Cross and Frost's table of cubic 
yards for given areas, would render the computation of 
irregular sections very rapid, as claimed, it is difficult to 
see why a table combining both in one, i. e., giving vol- 
umes direct for triangles and trapezoids like Moore's, 
Crandall's and Johnson's should be so ill adapted to ir- 
regular sections. 

The difference between Crandall’s and Moore's is ex- 
aggerated in stating that Moore's gives yardage direct 
while Crandall’s require interpolation for tenths of fill. 
In the description of Moore's it is stated that widths are 
only given to feet while heights stop at 24.9, thus requir- 
ing interpolation for tenths of widths for all widths, and 
for tenths of height above 24.9 if the table is extended by 
multiplying by 10, while the Crandall table is extended 
to 100 ft. for widths and 50 ft. for heighths and the in- 
terpolations are multiplied out so that the addition for 
the tenths is all that is required 

In another place it is stated that it becomes absolutely 
necessary to plot all sections which contain more than 
five rod readings 

An extensive and rather varied experience in the com- 
putation of earthwork by plotting cross-sections and by 
computation from tables leads me to believe that where- 
ever the side slopes are regular, the plotting of sections 
increases the labor several fold and diminishes the ac- 
curacy of the result if the quantities are made up by 
scaling the plot rather than from the actual cross-section 
figures. The same is true for borrow pits if properly 
cross-sectioned. In the case of irregular side slopes, or 
of a combination earth and rock cut, plotting the section 
will add to clearness and freedom from mistake, and in 
that sense it may be considered necessary. 

in closing it is stated that ‘‘there are no tables giving 


areas for different widths of roadbed and slopes where the 
ground has a side slope.”’ 

It seems to me that it would be a more correct statement 
to say that there are at least four tables, Moore’s, Hud- 
son's, Crandall’s and Johnson's, which give quantities for 
different widths of roadbed and slopes for three-level 
ground, and at least three, Moore’s, Crandall’s and John- 
son's, which give quantities for five-level and irregular 
ground and that the quantities per section can be taken 
out with one entry for three-level, three entries for five- 
level, and one less entry than the number of levels for ir- 
regular ground, without having to plot the sections. 

Respectfully, E. L. Crandall. 

Ithaca, N. Y., Feb. 10, 1903. 

(Taking the exceptions to our review in re- 
verse order, we may say that while our corre- 
spondent’s summary of four of the tables is on 
the whole correct, we fail to see that we should 
not have pointed out that “there are no 
tables giving areas for different widths of road- 
bed and slopes where the ground has a side slope.”’ 
This is a fact—so far as we know—and the state- 
ment was made in direct answer to the question 
in a letter that first called forth our review. 

It is admitted by our correspondent that the 
tables have to be entered three times as many 
times for five-leve! section as for three-level sec- 
tion work—in a word, that the labor is three-fold. 
It was to call attention to this fact that we said 
that “Johnson's, Crandall’s and Hudson’s tables 
find their greatest usefulness in three-level sec- 
tion work.’ But we had also in mind the in- 
creased difficulty of using such tables in five-level 
section work where the prismoid formula cor- 
rection must be applied. We may go farther now 
and point out that where the roadbed is so wide, 
or the ground so irregular, that five-level sections 
become necessary, it is usually necessary either to 
take more than five levels or to take the inter- 
mediate levels, not at the angle points, but at 
noticeable breaks in the ground level. It has been 
our experience that in such cases the use of tables 
without plotting the sections becomes so confus- 
ing to the ordinary computer that the number of 
errors made far outweigh any possible gain in 
time saved by not plotting. It must be held in 
mind, as stated by another correspondent, that 
the computer is usually not the most highly 
trained man in a party—usually he is one of the 
least trained. Being so, it is doubly important 
that his work be simplified, not only that he may 
avoid errors, but that his errors may be quickly 
seen by any one checking his work. This, per- 
haps, explains one reason why railway engineers 
of long experience are apt to frown upon tables 
that give yardage direct, especially when such 
tables are used on more than three-level section 
work. It explains also our reason for recommend- 
ing a table of trapezoid and triangle areas to be 
used in connection with Frost’s tables of volumes. 
The value of such a combination is further in- 
creased where mid-sections must be plotted on 
irregular section work, as is the case where the 
prismoid formula is used. 

Our correspondent’s exception to our apparently 
unqualified approval of Moore’s tables is well 
taken, in so far as their use for cuts of more than 
24.9 ft. is concerned, but below such a cut or fill 
Moore's tables ordinarily require less interpola- 
tion than Crandall’s.—Ed.) 


Sir: The review, entitled ‘‘The Merits and Limitations 
of Twelve Books of Earthwork Tables,” in your issue of 
Jan. 15, 1908, must be of timely interest to a great many 
locating engineers at a time when so much railroad pro- 
jection is in progress. 

May I respectfully call attention to what seems a 
somewhat curt dismissal of the very useful ‘‘Excavation 
and Embankment Tables and Diagrams of Trautwine’s.”’ 

The purpose for which these tables have been gotten 
out would seem to be that of preparing close, approx- 
imate, preliminary estimates. To make a set of tables 
effective for this requirement, the necessary conditions 
are: (1) That they shall be readily understood: and, (2) 
that they may be rapidly manipulated. These are espe- 
cially the requirements while the engineering profession 
is as it is in this country to-day, for our engineers may 
be roughly cast into three divisions: Men of high tech- 
nical education and training who have almost no time to 
attend to estimating details; men of large experience but 
of small book education, who, when they are obliged to 
make use of technical works, require theoretical matters 
to be reduced to the simplest form; and lastly, that body 
of the profession who rely neither upon their attainments 


“reading by a scale from the map. It 


nor their experience, but upon what in ma 
better than either, their g00d common 
whom the detail work of preparing estimat: 

To these latter, constituting the rank and f 
bear the burden of laborious calculation 
Diagrams seem exactly adapted. 

The art of preparing preliminary estimate 
rapid determination of the probable Maximur 
necessary to employ a method that will give 
results and a minimum of calculation. So 
rapidity that a method which might give « 
though it would take only a little longer, wi 
cases be discarded without consideration 
rapid method. 

Asking pardon for this preliminary, allow 
your attention to some of the valuable point 
grams embrace. In the first place, your obj: 
upon the fact that the Diagrams are ca 
clinometer measurements of ground slope, is « 
rial consequence when we consider just how 
used in practice. Assuming that a contour ma 
prepared, it is necessary in any case to find « 
slope of the ground on the basis of a percenta 
degree reading. In either case it is necessary t 
is a 
matter to prepare a scale that shall give us t 
slope in degrees at once without any intermed 
lation. If a percentage basis is used it would 
make some calculation in the reduction, whic! 
is a small matter with the aid of the slide ru 

I cannot see that the reading of the degrees o 
any more objectionable than reading it in any ot 
If cross-sections are employed, conditions, how 
somewhat different, but they are not frequently 
of in preliminary estimates, and generally suc! 
ment of them is recognized as a useless Waste of 
However, the degree of slope can be read from + 
means of an ordinary protractor. One would th 
your criticism that the diagrams could only be 
roadbeds of 14, 18 and 28 ft. I wish to call to \ 
tention that they may be used where approximativ: 
are required for almost any other roadbed of o 
width. Thus, if we compare the diagrams showing 2 
slope for a 14-ft. roadbed at 11% to 1 and a 28-ft. roadiy i 
at 14% to 1 with a center height of 45 ft. and a gro n 
slope of 20°, we will find in the one the corresponding 
level cutting 54.8 ft., and in the other 55.7 ft., being a 
difference of only 0.9 ft. in level cutting, while the road- 
bed is doubled in width. Thus, for all practical purposes, 
we may use either one of these diagrams for any inter 
mediate widths of roadbed and feel quite sure that 
error in the calculations of the earthwork may tx : 
than compensated by other errors which it is impossible 
to reckon on, due to irregularities of ground surface 
shrinkage, expansion, etc. 

It is true that this book does not give all the tables 
that it should, but it is quite customary for the mode: 
hand-book to have complete sets of tables of level curt 
in conjunction with which Trautwine’s Diagrams m 
used. 

It may be interesting to know that in practice these dia 
grams work excellently; and that with two or preferat 
three operators—one at the map, one using diagrams a 
tables, and one keeping tally of the yards—the wor} 
proceed almost as rapidly as though the ground slope wa 
not being considered. 

If there are any other diagrams more easily underst 
and more rapidly manipulated, it would be intere f 
the profession to know of them; for any method thar d 
minishes labor, insures correctness in the larger mutt 
of results. For, a day is customarily appointed 
which the goods must be delivered. 

Yours truly, Frank Co 

1129 Spruce St., Philadelphia, Pa., Jan. 26, 1:03 


Sir: In looking over your recent review of tabl 
earthwork computation, I notice that Allen's table 
ymitted. These tables are, I think, better in some 
pects than any of those mentioned, except, periaps 
Crandall’s, to which they are quite similar. 

In this connection a discussion of earthwork diagram 
would have been interesting, such diagrams are more cou 
prehensive than any table, giving directly, without any 
computation, the average end area value for t! b 
yards represented by any three-level section, and th 
moidal correction can be taken also from a diagram 
larly prepared. It is but a few hours’ work to figure a! i 
draw such a diagram for any given cross-sect! 
plotted on 16 x 20-in. cross-section paper, can be read W it 
ample precision, the usual scales being 1 ft. to 1 f 
lengths, and 20 cu. yds. to 1 in. for quantities 

It is surprising that such diagrams are not bh 
used. Yours very truly, oe 

Department of Engineering, Vanderbilt Unive: 

Nashville, Tenn., Jan. 21, 1903. 

(We inadvertently failed to mention Alen 
tables. They are now being revised and wii 
not be in print for at least six weeks yet. 
the new edition appears it will be care! 
viewed in these columns.—Ed.) 
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The Miner’s Inch in the Revised Trautwine’s 
Pocket-Book. 


In your article, entitled “‘The Revised Trautwine,”’ 
Literature Supplement of Jan. 15,you mention cer- 
\ itters to Which our limits of time prevented us from 
do ne justice in the edition recently issued; but in regard 
new matter there is one reference which scarcely 
art to be borne out by the facts. You say, ‘*‘There is a 
a ige on the miner’s inch that gives no hint of the 
fs at there is more than one kind of a miner's inch in 


u 


»« page in question says: 


miner’s inch is a unit of rate of discharge of water, 
used in the far Western mining states. It is ex- 
ed in terms of a standard orifice, usually 1 in. square 
: vertical, and a standard head. The head varies from 
it 3 to 9 ins., but 6 ins, is a commonly accepted stand- 
re . . Usually, the orifice is of fixed depth and ad- 
sable length. : The thickness of plank, in which 
the orifice is cut, varies from 1 to 3 ins., and the lower 
edee of the orifice is often chamfered, flaring outwardly. 
Ti» bottom of the orifice is sometimes flush with the bot- 
tom of the box, but is usually raised 2 or 3 ins. above it, 
as in our Fig. 


short table is given, showing the discharges, per 
square inch of opening, under 6-in, head, through openings 
and 4 ins. high., and 4, 6, 8, 12, 24 and 10 ins. long, 
and a diagram of discharges through an orifice 1-in 
square, under heads ranging from 3 to % ins. This, it 
seemed to us, sufficiently indicated the fact that different 
miner’s inches are used. Yours truly, 
John C. Trautwine, Jr 

“NT South 4th St., Philadelphia, Pa., Feb. 6, 1908. 

(While exception may be justly taken to the 
wording of our sentence criticising the treatment 
of the miner’s inch in Trautwine’s revised hand- 
book, we are nevertheless not convinced that the 
subject was adequately treated. If there was a 
“hint” that the miner’s inches vary, as appears, 
the effect of the “hint’’ seems to have been nega- 
tived by the failure to give more than one definite 
miner’s inch in the text. The one given is equiv- 
alent to a delivery of 1.466 cu. ft. per min. So far 
as we know this particular miner’s inch is the 
legal or statute inch in no state or territory. 

In our issue of Dec. 6, 1880, will be found an 
abstract from Vol. 2 of Professor Eggleston's 
“Metallurgy of Gold and Silver,” giving some of 
the many miner’s inches that are or have been 
in actual use. 

The following list gives the discharge in cubic 
feet per minute corresponding to some of the 
miner’s inches given by Professor Eggleston: 

Smartsville, 1.76; North Bloomfield, 1.57; Eu- 
reka, 1.39; South Yuba Canal, 1.44; La Grange, 
1.50; Arizona, 1.50; California, 1.20; Montana, 
1.34; North Carolina, 1.34. 

From later sources we find the “legal miner's 
inch” is as follows: 

California, 1.20; Colorado, 1.58; Montana, 1.50; 
British Columbia, 1.68. 

A miner's inch is often defined, not as so many 
cubic feet of water per minute, but as the amount 
delivered through a given orifice, under a given 
head, and lawsuits have arisen over the time of 
delivery, when the word ‘‘day’’ was used without 
definition. In some places a 10-hr. day, in others 
a 1l-hr., a 12-hr., or a 24-hr, day is intended. 

In some miner’s inches the ‘‘thead"”’ is measured 
from the center of the orifice; in others from the 
upper edge of the orifice to the waters surface; 
but the pocket-book does not indicate which of 
these two heads was assumed. Many an engi- 
neer, we are confident, would be glad to have at 
hand a brief definition of the statutory miner’s 
inch in each of the States where it exists; and a 
civil engineer’s pocket-book is the place where 
they might naturally expect to find such infor- 
mation, or else no reference to the subject what- 
ever.—Ed.) 


> 


Books on Water Supply, Irrigation, Pipe-Laying 
and Concrete Dams. 
Sir: Could you kindly give me the titles of any good up- 
to-date books on irrigation and water supply? 


A, Struben, Assoc. M. Inst. C. E. 
Pretoria, Transvaal, Dec. 22, 1902. 


(The best recent treatise on water-works de- 
sign and construction are Turneaure and Russell's 
Public Water Supplies’’ (New York, 1901; $5), 
and Folwell’s “‘Water Supply Engineering’ (New 
York, 1900; $4). The former is the more com- 
prehensive of the two, and has valuable bibliog- 
raphies at the end of the leading chapters. Fol- 


well’s book was designed by its author to cover 
water supply for irrigation, as well as for cities, 
but it meets only a part of the wants of the irri- 
gation engineer. Of American books on irrigation 
now available Wilson's **Manual of Irrigation En- 
gineering” (New York, 2d ed., 1897; $4), is the most 
satisfactory for the engineer, and King’s “Irriga- 
tion and Drainage’ (New York, 1899; $1.50), the 
best for the scientific farmer. For a somewhat 
popular book on both the engineering and cul- 
tural phases of irrigation Newell's ‘Irrigation in 
the United States’ (New York, 1902; $2 net), is 
both recent and good. The economic and legal 
aspects of irrigation in this country, with some 
engineering questions, are treated in Mead's “‘Ir- 
rigation Institutions,” (New York, 1903; $1.25 
net). In addition to the general treatises on 
water-works there are numerous books on such 
special phases of the subject as water purifica- 
tion, steel tanks and stand-pipes, pumping ma- 
chinery, and dams and _ reservoirs. Finally, a 
large amount of valuable information may be 
found in the “Water Supply and Irrigation Pa- 
pers of the U, S. Geological Survey”’ (Washington, 
1896), which now include over 70 small paper- 
bound volumes of 1(4) pages or less. For these, 
application should be made to the Director of the 
Survey.—Ed.) 

Sir: Can you give me the title and price of any book 
dealing with the subject of the laying of water mains. I 
wish to find out the maximum curves and grades that 
exist in good practice. 

Can you also refer to some work on concrete dams; 
particularly on dams composed entirely of concrete, so 
that the entire crest acts as the spillway 

Yours very truly, H, T. Ford. 

Easton, Pa., Feb. 4, 1943. 

(The two water-works treatises mentioned just 
above contain information on the design of pipe 
lines and of distribution systems. A more de- 
tailed treatment of laying out and constructing 
water-works distribution systems is. Billings’s 
“Some Details of Water-Works Construction” 
(New York, 1893; $2). There is no book on con- 
crete dams. The Standard works on dams in gen- 
eral are Wegmann’s “Design and Construction of 
Dams” (New York, 4th ed., 1899; $5), and 
Schuylers’ ‘Reservoirs’ (New York, 1902; $5). 
There are also chapters on dams in the water- 
works treatises already mentioned.—Ed.) 


Information Relating to the Price Current Meter. 


Sir: We are going to determine the volume of water 
that flows through the Ohio River, by means of a Price 
current meter. If you will kindly refer me to any article 
bearing on the subject, I will be very much obliged. 

Very respectfully, Cc. J. Rannells, 
Inspector, Structural Lron and Steel. 

U. S. Engineer Office, 

Parkersburg, W. Va., Feb. 5, 1903. 

(Probably the latest available information on 
the Price current meier is given in ‘Accuracy 
of Stream Measurements,’ by Prof. Edward 
Charles Murphy, which appeared as Water Sup- 
ply and Irrigation Paper No. 64 of the U. S. Geo- 
logical Survey. The bulletin also contains infor- 
mation on other current meters and on other 
phases of the general subject indicated by the 
title. The original Price current meter, with an 
account of its use in U. S. Engineer Gagings of 
the Niagara River, was described in Engineering 
News of March 2, 1893, and in the issue for 
March 30, following, a letter discussing those 
gagings was published. A further description of 
the Price meter, written by the inventor, was 
published in Engineering News for Jan. 10, 1895. 
The meter as described in the last-named article, 
had a pneumatic, instead of an electric indicator, 
as employed originally. In general, electric indi- 
cators are employed on current meters to-day. 

Engineering News of Feb. 5, 1903, contained 
an article on rating current meters, as practiced 
by the Irrigation Investigation Department of the 
U. S. Department of Agriculture.—Ed.) 


Books Against Municipal Ownership. 


Sir: I would like to know what books or pamphlets 
give the reasons against municipal ownership of water- 
works, electric lighting planis, gas works, etc. i am 


interested in these questions, and in arguments against 


any kind of state or municipal ownership 


Yours truly, R. A. Mitchell 

Alabama City., Ala., Feb. 4, 1908 

(Municipal Public Service Industries,” by Allen 
Ripley Foote (Chicago, 1899; $1), favors private 
ownership under public control, and contains 
statements on various phases of municipal own- 
ership by a number of writers and speakers. 
“Municipalities vs. Private Corporations’; Polit- 
ical and Business Management Compared,” by M. 
J. Francisco (Rutland, Vt., 1900; $1), contains a 
vast array of figures and statements selected as 
evidence against municipal ownership. ‘‘Munic- 
ipal Monopolies’ (New York, 1899; $2), contains 
a number of articles on water-works, electric 
lights, the telephone, street railways, and gas 
works, by various writers, some of whom tried to 
present both sides of she municipal ownership 
question. The arguments are mostly in favor of 
municipal ownership. ‘Water, Gas, and Flectric 
Light Plants Under Private and Municipal Own- 
ership,’ comprising the annual report of the U. 
S. Commissioner of Labor for 1899, presents, 
mostly in statistical form, the results of an elab- 
orate and extensive inquiry made in 1S0S-9 un- 
der the direction of Commissioner Wright. Statis- 
tics are given for 375 private and 659 public 
Water-works; 3806 private and 11 public gas 
works; 632 private and 320 publie electric light 
plants. The location of the various works is not 
given, and they are tabulated in the order of gross 
water consumption, of gas output, and of engine 
horse-power of electric plants. There are averages 
of the cost of production, wages, salaries and other 
statistics, under both forms of ownership, and by 
groups of plants, but there are no grand averages. 
The effort at strict impartiality is carried so far. 
as almost to lessen the value of the work. The 
“Report of the Special Committee Appointed to 
Investigate the Relations Between Cities and 
Towns and Street Railway Companies" (Mass. 
House Document No. 475, 1898), reviews the 
street railway experience of European cities and 
contains a paper by Robert P. Porter on ‘‘Munic- 
ipal Ownership and Operation of Street Railways 
in England.” This paper, like Mr. Porter’s in- 
creasingly numerous writings on the subject, is 
against municipal ownership. A British Parlia- 
mentary report on ‘‘Municipal Trading’ (London, 
1900; $1.75), contains a mass of testimony on 
municipal ownership, some of which is most 
strongly in opposition to the movement. For the 
relative status of municipal and private owner- 
ship of water-works in the United States see “The 
Manual of American Water-Works,” M.N. Baker, 
Editor (New York, 1897; $3), and for a similiar but 
recent showing for water-works, gas and elec- 
tric lighting plants, street railways, telephones, 
central heating stations, ferries, docks and 
wharves, in places of 3,000 population and up- 
wards, see “‘The Municipal Year Book,” M. N. 
Baker, Editor (New York, 1902; $3). Pretty full 
accounts of municipally-owned water-works, 
lighting plants, street railways and telephones, 
with a few statistics for private ownership, are 
given in the British “‘Municipal Year Book,”’ Rob- 
ert Donald, Editor (London, 1902; $1.40). Munic- 
ipal ownership in Great Britain, particularly of 
lighting plants and street railways, is far in ad- 
vance of what it is in the United States, and the 
opposition thereto has brought out the Parlia- 
mentary inquiry on municipal trading already 
mentioned. Finally, “A Bibliography of Munic- 
ipal Problems and City Conditions,” by Robert 
C. Brooks (New York, 1901; $1.50), contains 
scores of references to articles, addresses, and dis- 
cussions of municipal ownership.—Ed.) 


Books on Geodetic Astronomy. 


Sir: Please advise as to what are the best books on 
practical astronomy (astronomie and geodetic work) for 
one who is studying without a teacher; also give the price 
of the same. Yours truly, 


Jose F. Mack. 

Liverpool, N. S., Feb. 5, 1903. 

(We take the above query to refer to books on 
the astronomical determinations of geodesy. The 
following names one or two such works. For a 
treatment of general astronomy such books as 
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ENGINEERING LITERATURE. 


February 19, 1) 


Young's “General Astronomy” should be con- 
sulted. 

Prof. Mansfield Merriman in his book, ‘‘Precise 
Surveying and Geodesy” (New York, 1899; $2.50), 
gives a chapter on ‘Astronomical Work.” This 
chapter, covering 30 pages, outlines some of the 
methods for making the astronomical observa- 
tions of the surveyor, i. e., the observations con- 
nected with latitude, azimuth and time determin- 
ations; a few pages on longitude determinations 
are given. 

In connection with this chapter some of th: 
other matter in the book may be read: A few re- 
marks on refraction, on p. 101, may help to call 


attention to this important astronomical correc- 
tion, though here terrestrial measurements only 
are considered; Chap. VI., on “Spherical Geod- 


esy,”’ which treats of the spnerical form of the 
earth as affecting angular measurements, and 
Chap. VIL, on “Spheroidal Geodesy,” will be sug- 
gestive of some of the semi-astronomical features 
of geodesy. However, all that treats of engi- 
neering astronomy in this work is included in 
Chap. V. 

A thorough treatment of the subject will be 
found in J. F. Hayford’s ‘‘Text-book of Geodetic 
Astronomy” (New York, 1898; §8). This is 
closely representative of practice on the U. 8. 
Coast and Geodetic Survey. The chapter on 
“Longitude Determinations” is especially valuable, 
as this matter is treated in only few books on 
engineering astronomy. Two faults may be 
charged against Hayford: the explanations are 
usually not sufficiently concise and clear for the 
beginner or for one who is studying without a 
teacher; this fault is due to the inclusion and 
mention of many minor matters that may be 
omitted in any but the most precise determina- 
tions, and to the introduction of intricate meth- 
ods of calculation in some cases, as the adjust- 
ment of observations by least squares. The sec- 
ond fault is that the methods of observation are 
not arranged according to their relative precision; 
in fact, the simple and rapid approximate methods 
are hardly represented. 

These faults are commendably absent in Prof. 
G. C. Comstock’'s “Field Astronomy for Engi- 
neers” (New York, 1902; $2.50), which is re- 
viewed more in detail on another page of this is- 
sue. Here everything that is not strictly neces- 
sary for the purposes of the book is rigidly ex- 
cluded. The explanation of all relations is made 
extremely simple and concise. The matter is ar- 
ranged so that the engineer is able to choose at 
once that method which is best suited for his pur- 
pose, and the methods of computations are se- 
lected with this same end in view. What is 
gained by the adoption of rigid simplicity of treat- 
ment is especially apparent from a comparison of 
the first three chapters in this work with the 
first chapter in Hayford, in which the prelim- 
inary general ideas are presented in both cases. 
It should be remembered, of course, that longi- 
tude determinations, and also such refinements as 
the use of the chronograph or the employment of 
least square adjustment, are not referred to in 
Comstock. But for the purposes of the engineer 
this may be considered rather an advantage than 
otherwise. On the whole the book of Professor 
Comstock should closely satisfy the wants of our 
correspondent.—Ed.) 


Sketch Books of Mechanical Movements. 

Sir: Would you kindly notice in your Engineering Lit- 
erature Supplement, ‘“The Engineer's Sketch Book,"’ by 
Thomas W. Barber, M.E., and any similar works? I par- 
ticularly want to know if the engravings are of size and 
clearness to be of value in the drafting room. 

Yours, etc., Geo. H. Tinker. 

Trinidad, Colo., Feb. 2, 1908. 

(As its title implies, “The Engineer’s Sketch 
Book” (London and New York, 4th ed., 1902; $4), 
contains sketches of mechanical movements and 
mechanical devices. The book contains 335 pages, 
a page of text facing a page of sketches. Since 
about 2,603 different devices are figured, it is evi- 
dent that each sketch must necessarily be small, 
there being on an average 16 figures within the 
border lines (4% x 7 ins.) of each page. The aim 
of the book is to furnish hints for the inventor or 
the mechanic working out a new machine. 


Somewhat similar in scope is a book by Gard- 
ner D. Hiscox, M. E., entitled ‘““Mechanical Move- 
ments” (New York, 1899; $3). This book con- 
tains 402 pages and 1,649 figures, there being 
about four figures, in the text, to each page, and 
the text measuring 4 x 6% ins. The engravings 
are a trifle larger and better executed than in the 
“Engineer's Sketch Book,” but not so numerous, 
as will be observed.—Ed.) ; 


Books on Concrete-Steel Arch Design and 
Calculation. 


Sir: I would be glad to know of a book that gives a 
clear discussion of the ways to calculate fér practical de- 
sign the stresses in arches of concrete and of concrete- 
steel. Sincerely, Robert Lacy. 

Burke's Station, Va., Feb, 14, 1908. 


(The best general treatise on concrete-steel con- 
struction with which we are familiar is Chris- 
tophe’s “Beton Armé.” There is no similar book 
in English, but a number of books in English are 
available which contain more or less comprehen- 
siveanalysesof beamsand archesin concrete-steel. 
Burr’s “Elasticity and Resistance of Materials’ 
contains a somewhat detailed analysis of both 
beams and arches, and there is a short section 
analyzing beams of concrete and iron in combi- 
nation in Johr on's “The Materials of Construc- 
tion.” Cains * h-ory of Steel-Concrete Arches” 
(50 cts.) is a shor: but very good presentation of 
the theory of the elastic arch as applied to con- 
crete-steel construction.—Ed.) 

- 


A French Engineer's Handbook. 

(In answer to an inquiry for a handbook in 
French, similar to Trautwine, we would state that 
“Notes et Formules de l‘Ingenieur” (Paris, 11th 
ed., 1897; paper, $2.50 net), is a comprehensive 
handbook of 1,312 pages (5 x 7 ins.), inc’uding 
about 1,000 illustrations and a French-English- 
German vocabulary.—Ed.) 


The Flow of Water in Pipes and River Channels. 
Reviewed by Mansfield Merriman.* 


CALCULATIONS 'N ENGINEERING.—A 
Practical Text-Book for the Use of Students, Drafts- 
men and Engineers. Part II, Calculations in Hydro- 
Kinetics. By T. Claxton Fidler, M. Inst. C. E., Pro- 
fessor of Civil Engineering, University College, Dun- 
dee, University of St. Andrews. London and New 
York: Longmans, Green & Co. Cloth; 6 x 9% ins.; 
pp. 203; 50 illustrations in the text. $3. 


This volume has one chapter on inlets and out- 
lets, while the other eight chapters are devoted to 
the steady flow of water in pipes, conduits, and 
river channels. It is mainly a practical book in 
which mathematical discussions are avoided, and 
the surprising statement is made that “hydraulic 
engineers have found but little help from rational 
theory.” The principal aim of the author appears 
to be to establish exponential empirical formulas 
for the mean velocity in pipes and channels. The 
assumed form is 

SR@™=C 

in which §S is the slope of the hydraulic gradient, 
R the hydraulic radius of the cross-section, and V 
the mean velocity, while the exponents m and n 
and the constant C depend upon various circum- 
stances and are to be determined by the discus- 
sion of experiments. The use of this formula is 
justified by the fact that it was employed by Ha- 
gen and by Lampe, and by the statement that 
Reynolds considers it to possess ‘‘a better claim 
than any other to a rational foundation in theo- 
retical hydrodynamics.” 

The author remarks in his preface that this 
formula will generally require the use of a table 
of logarithms, and the greater part of two chap- 
ters are devoted to explaining how this is done. 
When values of S, R and V have been determined 
by gagings of the flow through a pipe, logarithms 
are necessary to find the values of C, m, and n. 
After these values are known for different kinds 
of surfaces, practical computations for finding V, 
when S and R are given, also require logarithms, 
The explanations regarding these computations 
are full and correct, but it is sad reflection on the 
state of engineering education in Great Britain 
that such detailed instructions are thought by 
the author to be necessary. It will also be a sur- 
prise to those who know that hydraulic data and 


*Professor of Civil Engineering in Lehigh University, 
South Bethlehem, Pa. 


results are usually liable to error in the thi; 
nificant figure, to learn that the author us. 
place logarithms in all his computations. 

After having given the values of the ex] 
for numerous classes of pipes and conduit 
explained how to use the formulas in a fe 
tical cases, the author presents useful tab) 
smooth pipes and brick conduits, from whi 
sults may be conveniently taken without 
putation. Then he gives coefficients for the « 
formula, deduced by himself for different ki; 
channels. These coefficients are tabulated f.; 
ferent diameters and slopes, an arrang: 
which possesses some advantages over the 
method of tabulating them with respect to dia 
eters and velocities. Cast-iron and ri 
wrought-iron pipes are classed together as } 
ing the same coefficients, although it has 
been known in this country that those for ri\ 
pipes are the smaller. The author seems ¢ 
unaware that numerous experiments have }) 
made in recent years on riveted pipes, for 
only ones cited are those made by Hami! 
Smith prior to 1885. Kutter’s formula he 
dently regards as of little value, for it is 
only in the metric system of measures. Baz): 
formula of 1865 is mentioned, while the more \ 
uable one of 1897 is unnoticed. The Venturi wat.) 
meter is described, and for its explanation t) 
most extended mathematical discussion in 
book is given, most of this being credited to Weis 
vach. 

The author cites 332 gagings of pipes, conduits 
and streams for which he has determined the con- 
stants of the exponential formula. Of these, 217 
were made in France, mostly by D’Arcy, and Ba- 
zin, 63 in the United States, 39 in Germany and 
Switzerland, 10 in India, 2 in Russia, and 1 in 
England. It is a source of regret that there is lit- 
tle in this volume which is likely to stimulat 
further experimental work by the engineers of 
Great Britain. In order that such work may be 
done with success, the observer must have a good 
knowledge of the theory of the subject, for such 
knowledge not only points out how measurements 
should be made, but it also furnishes the incen- 
tive for observing in order that the theory itself 
may be perfected. The author has done pains- 
taking work in deducing the constants for the ex- 
ponentia! formula, but it does notappear that thes: 
formulas are likely to replace those in genera! use 
until it can be demonstrated that they have a bet- 
ter theoretic basis. This has not been shown in 
the book, nor is it probable that it can be shown. 
There is a case on record where Lampe’s expo- 
nential formula led to a serious error in the size 
of a large metal conduit, and any empirical hy- 
draulic formula is liable to lead to error unless its 
use be accompanied by a sound knowledge of the 
theoretical principles of the subject. 
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SPECIFICATIONS FOR ELECTRIC RAILWAY BRIDGES 
per | C, 8S. Davis. Toledo, O.: The Author. Paper 
6x9 ins.; pp. 48; illustrated. 50 cts. 


These are general specifications intended to 
serve for electric railway bridges of all capacities 
likely to be demanded by modern electric railway 
practice. In arranging his subject matter the 
author has placed those clauses relating to dif- 
ferent subjects, such as design, shop work and 
field work, in separate divisions to enable easy 
consultation. The author employs equivalent 
uniform loads, and all calculations and require- 
ments of the specifications are based on loading 
of this character. 


PUBLIC WORKS DEPARTMENT, SOUTH AUSTRALIA 
—Report for 1901-2. Alex. B. Moncrieff, M. Inst 
E., M. Am. Soc. C. E., Engineer-in-Chief. Paper: 
x 13 ins.; pp. 72; tables, plates, and folding maps 
Adelaide: Pub. Doc. 


This report opens with a general review of the 
operations of the department, by Mr. R. W. Fos- 
ter, Commissioner of Public Works, and continues 
with a resume by Mr. Moncrieff of the operations 
of the year on water-works, sewers, water con- 
servation and irrigation, harbor, jetties and light- 
houses, roads, and drainage. The bulk of the vo! 
ume is statistical, covering both the physica! ani 
financial operations of the various divisions. Ther 
are a few handsome engravings, from photo- 
graphs by A. Vaughan, including views of the 
Bundaleer earth dam, completed, and the Par- 
rossa curved concrete dam, under construction. 
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4 New Treatise on Roads and Pavements and Its 


Relation to Other Books on Those Subjects. 

\ TREATISE_ON ROADS AND PAVEMENTS.—By Ira 0. 
vaker, C. E., Professor of Civil Engineering, University 
‘ Illinois. New York: John Wiley & Sons. Cloth; 

4 «9 ins.; pp. 606; 65 tables and 171 illustrations. $5. 

\Vith this new addition to the literature of roads. 
and pavements we now have three American 
works that may be termed manuals, besides five 

-ix smaller books treating more especially of 

intry highways. The manuals are those of 
iyrne, Tillson, and Baker; the smaller books on 
roads are those of Gillespie, Gillmore, Herschel 
and North, Rockwell, Shaler and Gillette; each 
book in each class being named in the order of its 
publication. Then in a class by themselves are 
the two small works of Spalding and Judson 
which relate more particularly to the general 
features of city pavements. 

it is evident that there is no lack of books in 
the English language on highway construction, 
even if we exclude those by such English authors 
as: Aitkin, Callanan, Codrington, Law and Clark, 
Maxwell, Mitchell, and Parnell. 

Of these English works that of Thomas Aitkin 
is not only the latest (1900), but is also more com- 
parable in size and scope with the manuals of 
Byrne, Tillson, and Baker, although it far excels 
any of these three in the matter of original cost 
data. 

Perhaps there is no better way of showing the 
merits and limitations of Professor Baker’s man- 
ual than by comparing it with the American and 
English works of similar scope. 

We find in Baker’s work practically all that 
Byrne’s contains, except that Baker has omitted 
the discussion of culverts, retaining wall design 
and the like. Byrne had inserted these, following 
in this respect the precedent established by earlier 
writers. This omission is perfectly justifiable, 


since a manual of roads and pavements is suffi- © 


ciently large without introducing matter that is 
really extraneous. 

Baker has also very little on concrete, and pave- 
ment materials generally, being in this respect 
far less satisfactory than Tillson. Of course, in 
justification of this scant treatment of these sub- 
jects it may be urged that they are already cov- 
ered in the author’s work on ‘‘Masonry.” Never- 
theless, we believe that any work on roads and 
pavements that purports to be a manual should 
contain far more data as to the materials than is 
to be found in Baker’s work. 

Baker’s ““Masonry”’ contains 110 pages on con- 
crete, Baker’s ‘‘Roads and Pavements” contains 
15 pages on the same subject. Considering that 
nowadays almost every pavement except macad- 
am or tar macadam has a concrete foundation, 
conerete should have been treated in a more ex- 
haustive manner than is possible in these 15 
pages. Tillson’s work is much more satisfactory 
in this respect, containing 40 pages; while Byrne 
has about the same number of pages on concrete 
also. 

Baker's first chapter is not an historical review 
of roadwork—indeed, little or no historical data 
are to be found in the work anywhere. Road eco- 
nomics from the viewpoint of the political econ- 
omist is the first subject of discussion, and the 
well-known views of the author are laid down. 
It is held that the data of the U. S. Department 
of Agriculture in favor of “good roads” are very 
misleading; and the labor tax system, if not whol- 
ly indorsed, is at any rate not condemned. 

By far the most valuable part of this first chap- 
ter, and in fact the most original part of the book, 
is the author’s contribution to the knowledge of 
tractive resistances on various pavements. The 
author gives data based on his own experiments 
(see Eng. News, March 6, 1902), and he has also 
compiled in tabular form most of the previously 
published data of others. These compilations, to- 
gether with the original matter, form a more sat- 
isfactory treatment of traction than exists in any 
other manual. 

The second chapter (pp. 24) on “Road Location,” 
contains little that is new either in fact or the- 
ory, and it is largely given over to the detailed so- 
lution of haulage problems. The author correctly 
observes that ‘‘the value of saving distance is 


very different for wagon ruads than for railroads,” 
but many engineers will not agree with him as to 
the per ton mile cost of hauling assumed. 

The chapter on “Earth Roads,’ covering 75 
pages, is twice as long as Byrne's treatment of the 
subject and much more satisfactory. The cost :f 
earthwork is briefly treated; and it is pleasing 
to note that it is not dismissed with a half a 
dozen words, as in Byrne, nor are Trautwine's 
erroneous tables copied. There is practically 
nothing new given on earthwork costs, and some 
that is given is misleading; thus, it is stated that 
“loose earth’’ may be hauled 25 ft. with “drag 
scoop-scrapers”’ for 9.83 cts. per cu. yd., and with 
a 200-ft. haul at a cost of 14.03 cts. per cu. yd., 
which is equivalent to 2.4 cts. per cu. yd. for 
hauling per 100 ft. of haul. The actual cost is 
nearly double this, or 5 cts. for hauling a cu. yd. 
100 ft. Again the author cites the catalogued out- 
put of elevating graders, although by reference 
to Hill’s ‘“‘Chicago Main Drainage Canal,” it will 
be found that the actual output was less than 
half the manufacturer’s “guaranteed’’ output. 
Speaking of the cost of trimming, the earth sur- 
face on roadwork, the author says “it may 
amount to 4 or \&% ct. per cu. yd.” As a matter 
of fact the cost of “trimming” or ‘‘sandpapering”’ 
should be estimated by the sq. yd., and when dis- 
tributed over say 3,500 cu. yds. per mile of road 
excavation, this item becomes several cents per 
cubic yard, instead of being a small fraction of 
acent. There are several other errors of commis- 
sion and of omission, but the author gives some 
data of grading prairie roads with a road ma- 
chine that are valuable if correct, but which ap- 
pear somewhat too low. And in this connection 
it may be stated that the author's treatment of 
costs throughout the book, except where com- 
piled from reliable sources, is far less satisfactory 
than is to be found in Aitkin’s manual, although 
it is much better than Byrne’s wholly inadequate 
treatment of pavement economics. Tillson’s work 
is unsatisfactory in this respect also, the actual 
cost of earthwork not being mentioned at all. 

Coming to the chapter on broken stone roads 
(pp. 85) we find a far better treatment of the sub- 
ject than in Byrne’s manual. There is no part of 
Byrne's book, however, that is so untrustworthy 
as his chapter on macadam (pp. 34). Byrne’s dis- 
cussion of the subject is not only too short for a 
manual, but is antiquated and in many respects 
erroneous. Tillson has a better chapter on the 
subject, but by no means so satisfactory as has 
Baker, who has taken very much from the re- 
cent work of Gillette and others. He could, with 
decided advantage, have gathered still more mate- 
rial from the excellent manual of Aitkin; for de- 
spite the fact that the latter is an English work, 
the author has so carefully given the rates of 
wages, the quantities of materials and other fac- 
tors, that most of the data are applicable to Amer- 
ican conditions. In this respect Aitkin is the 
only English author on road construction whose 
data of economics are of much value to Amer- 
icans. 

The chapter on brick pavements (pp. 65) is more 
satisfactory than that in any book we have seen. 
In fact it is one of the best chapters in the book. 
There is very little in it that has not appeared in 
print before, it is true, but the compilation has 
been made with good judgment. 

The chapter on asphalt (pp. 76), however, is not 
much if any better than Tillson’s, although it ex- 
cells Byrne’s discussion, most of which is em- 
bodied in this chapter of Baker’s. Chapters on 
race tracks, both for horses and bicycles, contain 
matter not to be found in other road books, and 
the same may be said of bicycle paths. 

Stone block pavements are very briefiy treated 
(pp. 28), as are wood block pavements (pp. 13). 
Although these two types of pavements are in less 
repute than in the past, they are both used to a 
large extent, and it is by no means certain that 
they are doomed to immediate extinction. For this 
reason they merit far more space than they have 
received. Tillson’s treatment of these two types 
of pavement is more full and more satisfactory. 

The chapter on sidewalks (pp. 33) is much bet- 
ter than Byrne's, while Tillson omits sidewalks 
entirely; but of curbs and gutters Baker gives a 


rather inadequate discussion, only nine pages. As 
far as street design is concerned we find nothing 
new, although the compilation is good. 

Having considered the whole treatise somewhat 
in detail we may say that as a text-book for stu- 
dents this new work is far superior to Byrne, but 
partly because it is more recent. It is also supe- 
rior to Tillson, but chiefly because more compre- 
hensive. Tillson wrote with a much wider expe- 
rience than has any other author of a manual on 
pavements, but he held himself closely to that 
subject, even to the exclusion of sidewalks. This 
limitation was commendatory, but must be borne 
in mind in assigning Tillson a place among other 
treatises on road and street work. But when we 
look at Baker's work from the viewpoint of the 
engineer already possessed of most of the Ameri- 
can works above mentioned, we find very little 
that is not to be found in them and in recent cur- 
rent literature. The author has compiled with 
excellent judgment, but excepting some crigina 
data on traction, voids in sand and stone, and an- 
alyses of certain gravels, we find no real centrinpu- 
tion to the stock of 
roads and pavements. 

Compared with Aitkin’s admirable work, in so 
far as new matter is concerned, Baker's is decid- 
edly lacking; although as a text-book Baker's is 
nevertheless quite as decidedly superior. 

In this connection, speaking of English books, 
we would call attention to that of Maxwelt (1899). 
The anthor of this little book has scrupulously 
cited references in the foot-notes of almost every 
page; and it has mattered not whether he was 
quoting statistics, principles of construction or 
theories—all have been given in the words of their 
original author. Standing out in contrast are 
many of our American engineering books, among 
which Baker's is no exception; for, aside from a 
very few references, and these for the most part 
references to data only, we find page after page as 
barren of quotation marks as if the author had 
been the first ever to write on the subject. Nor 
is this all; there are not a few passages in Baker's 
work that with scarcely any change have been 
transcribed from other books without a word of 
credit. We concede that engineering literature 
once published seems more and more to be re- 
garded as common property, but is that just either 
to the man who has written or to the reader of the 
compilation? To illustrate we have selected a 
passage from Baker's work, not because of its 
importance, but merely as an example.On page 47 
of Baker, and on page 27 of Gillespie, will be 
found these paragraphs: 


“ROADS AND PAVE- | 


engineering knowledge 


“MANUAL OF ROAD- 


MENTS,” MAKING.” 
By I. O. Baker, 1903. By W. M. Gillespie, 1871. 
Page 47. Page 27. 


The curving road around 
a hill may often be no lon- 
ger than the straight one 
over it; for the latter is 
straight only with refer- 
ence to the horizontal plane, 
hut curved as to the vertical 
plane, while the former is 
curved as to the horizontal 
plane, but stra'ght as to the 
vertical plane. Both lines 
curve, and the one passing 
over the hill is called 
straight only because its 
vertical curvature is less 
apparent to the eye. 


Precisely so may the curv- 
ing road around a hill be 
often no longer than the 
straight one over it; for the 
latter road is straight only 
with reference to the verti- 
cal plane which passes 
through it, and is curved 

eference to a horizon- 
tal plane; while the former 
level road, though curved as 
to the vertical plane is 
straight as to a horizontal 
one. Both lines thus curve, 
and we call the latter one 
straight in preference, only 


because its vertical curva- 
ture is less apparent to our 
eyes. 

We should have made no mention of this par- 
allelism were it an isolated example of failure to 
quote or give reference. It is neither the only ex- 
ample nor the most important one. 

Doubtless the author is innocent of anv intent 
to be unfair; for, as we have said, it is the pre- 
vailing fashion to appropriate what seems the 
best in engineering literature, making little or no 
mention of the source. Following this process to 
its logical conclusion, a copyright becomes value- 
less, and what is of more importance, the author 
of a meritorious book of small dimensions soon 
sees his work disappearing like Jonah into the 
whale. 
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There are other reasons why principles of con- 
struction and the like should be duly accredited 
to their originators; for a compiler is very apt to 
give only the generalizations without the reasons 
and individual examples cited by the earlier 
writer. This failure to cite authorities has been 
the means of passing on many an erroneous or 
incomplete generalization from one generation of 
writers to the next; like Macadam's old rule pro- 
hibiting the use of any stone larger than a hen's 
egg. 

A copious citation of authorities, moreover, in- 
creases the reader's respect for an author rather 
than the reverse. At the same time, it enables 
the reader to judge the age of any given rule or 
practice, and in that way often leads him to seek 
improvements in the practice. Furthermore, a 
citation of authorities emphasizes the fact that 
even authorities disagree, and one concrete ex- 
ample of such disagreement impresses the student 
for more than any general statement to that 
effect. In this connection we may say that Baker's 
manual contains no bibliography—a small but 
none the less important omission. 

There is still another advantage that comes 
from direct reference to individual examples of 
construction methods and details. Such examples 
are usually accompanied by many ‘details, which, 
to the compiler, may seem unimportant. The 
writer of a modern text-book generaliy seeks to 
eliminate all such details, and in their place gives 
generalizations of his own, which may in fact be 
mere platitudes. Instead of laying down long 
rules as to what should be done, is it not better 
to describe what is done in several specified cases, 
following with criticisms, if desired? 

Finally, as we lay aside this manual of roads 
and pavements, this question suggests itself: Is 
any writer justified in trying to cover so wide a 
field in one volume? To do so necessarily means 
in most cases that the author must write a great 
deal about many things of which by personal ex- 
perience he knows very little. In a word, he must 
appropriate the work of other writers, each of 
whom in his own field is probably a better author- 
ity. Being so, is it not a far better practice to 
write separate monographs rather than exhaus- 
tive treatises that are, in fact, a collection of 
monographs? 


The advantages of such a practice would be 
many. To begin with, natural selection would 
more readily operate in securing the survival of 
the fittest. In the second place, advances in the 
art or science of allied structures or products are 
not uniform, so that while brick paving, for ex- 
ample, may remain practically unimproved for a 
decade or more, on the contrary, macadam paving 
may make sudden and great advances, or vice 
versa. The point of this is that while a rewriting 
of a huge manual is a task not to be undertaken 
except at great expense, a single small monograph 
may be quickly and cheaply revised or entirely 
rewritten. Third, there are an ever increasing 
number of purchasers asking for books contain- 
ing information on some one particular subject. 
Thus a purchaser wishes a monograph on wood 
pavements. As things now are, he must either 
pay a high price for a manual containing much 
besides that which he wants, or he must go with- 
out a book, which he often does, because he feels 
that he cannot afford to spend $5, say, for a large 
book. In a word, if instead of a manual on roads 
and pavements, we had five monographs on the 
various types of pavements, each of which could 
be purchased for $1, might not the wants of 
both students and engineers be more fully met? 

The tendency toward specialization in engineer- 
ing literature has been very marked in the recent 
past, and it will become more so in the future. 
Few know enough to write well on everything, 
but those who could write well on something are 
now deterred, in many cases, because they do not 
like to see their work go for naught, as it does 
and will continue to do so long as technical liter- 
ature is looked upon as common property. 

Whether viewed from the point of justice. or of 
expediency, or of profit, is not the time fast ap- 
proaching when the monograph will displace the 
manual, not only in the library of the practicing 
engineer, but as a text-book in technical colleges? 


The Discovery and Explorations of the Colorado 
River. 


THE ROMANCE OF THE COLORADO RIVER.—The 
Story of its Discovery in 1540, with an Account of the 
Later Explorations, and with Special Reference to the 
Voyages of Powell through the Line of the Great 
ee By Frederick S. Dellenbaugh, Member of 
the U. S. Colorado River Expedition of 1871 and 1872 
New York: G. P. Putnam’s Sons. Cloth; 6 x 9 ins.; 
pp. 399; many illustrations. $3.50 net. 

This book records the history of a mighty river 
for a period of 350 years, from its discovery and 
partial ascension by the Spaniard Hernardo de 
Aloncon in 1540 to the Brown-Stanton railway 
survey of 1889-90. And yet the river is unknown 
save for the records of a few intrepid exp‘orers, 
and its banks still are and perhaps will always 
remain practically uninhabited. This strange con- 
trast with the other great rivers of the world, for 
“counting the Green as the Upper Colorado” the 
river is about 2,000 miles long, and drains an 
area of some 300,000 square miles, is due to the 
barren country and the deep canyons through 
which the stream flows. 

The explorers of the river fall into three groups: 
(1) the early Spaniards, seeking fabulous riches; 
(2) the trappers, and later the gold-seekers, cross- 
ing the stream on their way to California; and (3) 
nineteenth century. 

The center of interest in the present volume is 
the two voyages down the river by the late Major 
Powell, and of these two the most interesting is 
the second one, in 1871-2, with the author of this 
book as a member, and, years after, a narrator of 
the thrilling incidents of the trip. Mr. Dellen- 
bough has told the story of his own voyage down 
the river in an animated manner, and he has also 
given as vivid a picture of the earlier Powell voy- 
age as could be expected from anyone not an eye- 
witness. The narrative of Aloncon’s voyage part 
way up the river in 1540, is also well told, al- 
though as stories this and some of the overland 
trips of the Spaniards suffer from attempts to 
clear up uncertainties regarding the localities 
mentioned in the early accounts. The Brown- 
Stanton railway survey, also made in connection 
with a voyage down the river, is hastily sketched. 

Anyone who proposes to attempt such danger- 
ous river navigation as that of the Colorado would 
do well to study the experience with the various 
small boats used on that stream, and to avoid 
modelling their craft upon the numerous frail 
shells dashed to pieces in the rocky rapids of the 
Colorado. The boats used on the second Powell 
expedition, and those designed by Mr. Stanton for 
the Brown-Stanton survey, after one set of frail 
boats had been destroyed, appear to have been 
remarkably adapted to their purpose. This was 
particularly true of the Powell boats, whose 
water-tight bulkheads placed crosswise increased 
the strength as well as the safety of the boats, 
and at the same time afforded protection to the 
supplies. 

Mr. Dellenbaugh’s volume is profusely illustrated 
with half-tone reproductions of photographs, and 
with a few similar reproductions of his own paint- 
ings, besides which there is, for a frontispiece, a 
reproduction in colors of a water-color sketch by 
Thomas Moran, N. A., entitled “Looking up the 
Bright Angel Trail.” This trail leads into the 
Grand Canyon, “which at this point is some 6,000 
ft. deep.” 

An epilogue is very fittingly devoted to an ap- 
preciative sketch of the life of Major Powell, who 
had promised to write an introduction to the vol- 
ume, but was prevented from doing so byan illness 
that proved fatal. An appendix gives a list of the 
canyons, valleys, and mouths of the principal trib- 
utaries of the Colorado, from its source on Fre- 
mont Peak, Wind River Mts. (13,790 el.) to the 
Gulf of California, with their lengths, greatest 
depths, altitudes, and descents, all in feet. 

It may be added that the Brown-Stanton ex- 
pedition was described at length, with illustra- 
tions, by Mr. Robert B. Stanton, in Engineering 
News of Sept. 21, 1889, and Oct. 18. 1899. As was 
pointed out editorially in each of the issues of En- 
gineering News named, the canyons of the Colo- 
rado as portrayed by an explorer, largely in rapid 
passages by boat, make a different impression 
than as pictured by an engineer who has made a 
railway survey through them. 


Textile Fibers. 


THE TEXTILE FIBERS OF COMMERCE.—Ry W 
Hanna. London: Chas. Griffin & Co. Ph 
. B. Lippincott Co. Cloth; 6% x 9 ins.: 
149 illustrations. $3 net. ; 


No pains seem to have been spared t. 
for this book descriptions of everything 
could by the most liberal interpretation by 
either as actual or possible textile fibers 
merce. 

Taking up first the vegetable fibers 
are divided into (1) plumose, (2) stem an) 
and (3) fruit fibers. The plumose fibers ar. 
on the fruits and seeds of plants, and serv: 
tribute the latter by means of the wind 
most important example in this class is 
and other familiar examples, although 0: 
or no commercial value, are afforded by y 
and thistles. Of the stem fibers, flax, hem) 
and ramie are well known; and of the leaf, ; 
hemp is perhaps the most important. of 
fibers the cocoanut, from which coir is prod 
may be mentioned. Cotton is given 46 pag: 
list of no less than 50 fibers which have been 
in paper-making is given, but most of these 
little account as compared with wood pulp 
material, and its preparation, is described 
some length. 

Animal fibers are taken up in detail, part 
larly wool and siik, the hat and felting fibers 
materials used for brushes and mats. The bade 
bear, hog, sable, and squirrel are given as 
principal sources of the bristles so extensively 
used for brushes, but besides bristles, 16 vege! 
ble fibers used for brushes are described. 

The compilation as a whole contains a vast 
amount of valuable material, some of which is 
badly classified, although appearing to be corr 
in itself. A large amount of irrelevant, althoug) 
generally interesting, material is included, but t} 
temptation to do this is great when an author has 
secured, at great trouble, and perhaps no littl 
expense, information which, though aside from 
his main purpose, is not readily available else- 
where. 

The illustrations are well chosen, are kept sub- 
ordinate to the text, yet supplement it most ad- 
mirably, and they are well reproduced. 


An English Book on Surveying. 

SURVEYING AS PRACTICED BY CIVIL ENGINEERS 
AND SURVEYORS.—Including the setting-out of 
works for construction and surveys abroad, with ex 
amples taken from actual practice. Intended as a 
hand-book for field and office use, also as a text-book 
for students. By John Whitelaw, Jr., Assoc. M. Inst 
Cc. E. London: Crosby, Lockwood & Son: New York 
D. Van Nostrand Co. Cloth; 5%4xS8 ins.; pp. 516; 
260 illustrations. $4, net. 

This work is interesting and curious to the 
American engineer rather than valuable as a 
guide in practice. While it is issued as a “hand- 
book” for field and office use, it is thoroughly Eng- 
lish in all its detail, with the 66-ft. chain as a unit 
of length, the dumpy level, and the 6-in. theodo- 
lite with single graduation from zero to 360 
The author discusses in separate chapters chain 
and instrumental surveying, leveling, railway and 
road surveys, marine and astronomical surveying, 
ete. The field outlined is a large and varied one 
but Mr. Whitelaw is a little too concise in treating 
some of these subjects, as when he disposes 
of “Surveys for water supply works’”’ in five pages 
Among the novelties for American engineers are 
The preparation of Parliamentary plans and prv- 
files; the very free use of the Ordnance maps in 
locating the line of a railway, and the methods 
employed in “pegging out’? and cross-sectioning 
the line. The author quotes freely from Joh: 
son's “Theory and Practice of Surveying,” an/ 
admits that American methods in railway work 
have marked advantages over English practice 
saving of time and labor. A chapter is devoted 
to “Surveys Abroad in Undeveloped Countr: 
and under this the author recommends the Ame! 
can method of cross-sectioning, but gives ver) 
little of real value to the engineer in the “jung: 
or dense forest.’”” He tells, however, that astro 


nomical surveying is generally necessary in n 
countries, and he devotes considerable spac 
this subject. In a word, the book may be \ 
useful to Englishmen, but it is not likely to be 
much service in this country. 


/ 
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XLIX. No. 8 SUPPLEMENT TO ENGINEERING NEWS. 7 
An Engineering Study of Sea Coasts. and the author goes on to substantiate this asser- passage over holes or obstructions, while at the 


"A COAST.—(1) Destruction. (2) Littoral Drift. 
protection. By W. H. Wheeler, M. Inst. C. E. 
n and New York: Longmans, Green & Co. 
- 6 x 9% ins.; pp. 361; one plate and 38 illustra- 
in the text. $4.50. 


That the author of this book has been an in- 
tefat cable student of his subject is very evident. 


ind | so far as the coasts of his own country 
(En nd) are concerned his studies have been 
almost microscopic. From ‘‘Northumberland on 
the east to Cumberland on the west” he has 
traversed these coasts and recorded almost step 
py step the physical characteristics of shore and 
peach. The result has been an accumulation of 


gazetteer matter concerning the English coast 
and works of coast protection which is truly note- 
worthy. This descriptive matter forms consid- 
erably more than half of the book before us. The 
remainder of the volume is devoted to a state- 
ment of the general conclusions and principles of 
practice which the author deduces from his de- 
tailed studies. 

In beginning the discussion of his subject the 
author wisely emphasizes the fact that any con- 
sideration whether coast destruction shall be al- 
lowed to go on without check or whether reme- 
dies should be adopted for protection, ultimately 
resolves itself into a question of monéy and con- 
venience. In many cases there can be no doubt of 
the wisdom and necessity of protective works, but 
in many other cases the cost of protection may 
easily be greater than the value of the land pro- 
tected. Having given this needful caution the 
author states his main subject as follows: 

Previous to designing works of coast defense, it is nec- 
essary to have a clear conception as to: 

(1) The forces in operation causing the destruction of 
the cliffs and the denudation of material from the shore. 

(2) The way in which these forces operate. 

(3) The source of supply of material composing beaches; 
the different class of materials; and the quantity available 
for maintaining them. 

(4) The movement of littoral drift; the agents that cause 
such movement, and how they operate; and the general 
direction of the drift. 

(5) The best form of structural works for preventing the 
drift of material and denudation of beaches. 

The action of shore waves is first considered. 
These are classed as tidal waves, wind waves, 
ground swells, and breaking waves, and the 
manner in which the waves of each class act to 
destroy and denude the shore and beach is de- 
scribed. The power of waves and the force of 
impact of waves are next discussed. To illus- 
trate the power of waves numerous specific cases 
of wave action on beaches and marine structures 
are cited. In endeavoring to convey an idea of 
the force of impact of waves the author makes 
use of the following extraordinary reasoning: 

It is not practicable, owing to the fluid character of 
water, to reduce to a mechanical calculation with any 
exactness the force of the impact with which breaking 
waves strike a cliff, or other vertical face, with which they 
are brought in contact. If the wave be treated as a 
solid body moving with a certain velocity, its kinetic 
energy, or power to move material, would be the product 
of the weight and the height from which it descended 
The mean height from which the water of a wave may be 
taken as descending is half that of the height from the 
trough to the crest. Taking a wave 10 ft. high, and the 
depth of water where it breaks, in repose, at 5 ft.: the 
weight of sea water as 64 lbs. per cubic foot; the length 
of the wave as 30 ft.; the velocity of movement due to a 
head of 5 ft. as 18 ft. a second: the weight of the water 
in movement for 1 ft. in width would be 30x1x5ix 64 

9,600 Ibs. or 4.27 tons. The kinetic energy would be 
the product of 4.27 tons falling from a height of 5 ft., or 
21.35 tons, or 4.27 tons per foot super. That is to say, 
each wave would be capable of moving about 2114 tons of 
material, eroded from the cliffs, to a height of lft. . .. 
Experiments made by the late Mr. Thomas Stevenson with 
the marine dynamometer which he constructed for mea - 
uring the force of impact of waves in harbor walls and 
exposed piers, give a very much lower result than shown 
by the above calculation. With waves 10 ft. high. the 
mean pressure recorded was 1.36 tons per square foot, o 
about one-third of that given. 

Putting aside all further comment on the above 
quotation, we may say that even more surprising 
comparisons than this are likely to be obtained 
where one measures dynamometer pressure and 
kinetic energy by the same unit. The figures which 
are given further on of experiments made at vari- 
ous places on wave impact are interesting and 
useful. These figures bring the author to the sec- 
ond phase of his subject, which is the source of 
Supply and character of beach materials, their 
movement and the agents which cause such 
movement. 

Regarding the source of supply of beach mate- 
rial, it is pointed out that other agents than 
those now existing were necessary for the vast 
accumulations of beach material which now exist, 


tion by numerous evidences and examples, and 
also to show that all beach material was in the 
past and is still derived from the land and never, 
except in insignificant amounts and infrequent in- 
stances, from the sea. The three principal beach 
materials, alluvium, shingle and sand, are next 
discussed and described. Special beach forma- 
tions, such as sand spits and sand dunes and the 
causes of these formations are here described. An 
interesting section on settlement of solid matter 
in fresh and salt water follows, in which the au- 
thor combats the theory that alluvial matter set- 
tles more rapidly in salt than in fresh water. The 
succeeding sections consider the direction of 
travel of beach material and the agents which 
cause this movement and the manner in which 
they operate. This chapter on littoral drift is of 
exceeding interest. 

In the following three chapters the structural 
works for preventing the drift of material and 
denudation of beaches are described and dis- 
cussed. First the various forms of sea walls are 
taken up under the following headings: Upright 
walls, sloping walls, most effective form of sea 
wall, forces operating on a sea wall, effect of walls 
on the beach, strength of walls, materials for 
facing walls, timber walls. A number of ex- 
amples of actual sea wall construction are next 
described and commented upon. Groynes. are 
then considered, the following topics being taken 
up in order: Effect of Groynes on Wave 
Action; Groynes on Sandy Beaches; Distance 
Apart; Height; Direction; Length; Cost of 
Groynes; Case System; Beach’s System These 
tnree chapters will be to many those of most di- 
rect interest to be found in the book. They are 
followed by the description of the English coast 
previously referred to and by similar descriptions 
of the coasts of north France, Belgium, and Hol- 
land. These chapters, as before stated, give a very 
large amount of detailed information regarding 
the coasts named, but to the general reader they 
are of much less practical value than the techni- 
eal discussions which precede them. The book 
closes with an excellent index. 

In conclusion, we desire to commend the pub- 
lishers for the mechanical make-up of this book. 
In binding, typography, paper and general form 
and appearance it is a model of good taste and 
good workmanship, and one which we should be 
glad to see other publishers copy. 


A New System of Traction for Common Roads. 


A NEW SYSTEM OF HEAVY GOODS TRANSPORT ON 
COMMON ROADS.—By Bramah Joseph Diplock. Lon- 
don and New York: Longmans, Green & Co. Cloth; 
gx om ins.; pp. 116; 27 illustrations. $2 net; by mail, 

It is somewhat unusual for an inventor to offer 
for sale in the form of a technical book the par- 
ticulars of an almost untried invention, and he 
more generally issues such information in the 
form of a trade pamphlet for free distribution. 
The book before us exploits a traction engine 
with a new type of wheel and a special style of 
wagon to be used in connection with the engine 
for conducting traffic on the public roads. All 
these are covered by patents, but none of the 
wagons have yet been built. Two experimental 
engines have been built, and the special features 
of the design have been highly commended by 
Professor Hele-Shaw, of University College, Liv- 
erpool, who has made somewhat of a study of 
road locomotion, and by Lieutenant-Colonel 
Crompton, Royal Engineers, who has had many 
years of experience with the traction engines and 
their work in military service in India and else- 
where. Reports made by these gentlemen are em- 
bodied in the book. The Diplock engines do not 
appear to have been employed in regular service, 
but only in tests and experiments. 

The special features of the engine are (1) tne 
gearing, which is mounted on the middle of the 
axle: (2) the use of the four instead of only two 
wheels for driving or adhesion purposes; (3) a 
flexibility by which the axles can radiate in oppo- 
site directions horizontally and tilt in opposite 
directions vertically without disturbing the driv- 
ing gear or the equilibrium of the engine; and (4) 
a special form of wheel fitted with feet or blocks 
which increase the bearing surface and facilitate 


same time reducing the amount of damage to the 
road. These wheels are the principal feature of 
the design and are described very fully. The 
feet or blocks may be compared to the floatseof a 
feathering paddle wheel, being guided by mechan- 
ism so that they strike flat upon the ground or 
upon an obstruction. The blocks are guided into 
position by rollers running against a curved 
guide-bar, to which Mr. Diplock gives the coined 
name of ‘“‘pedrail,”’ which name he also applies to 
the engine constructed on this system. 

Very little is said about the mechanical con- 
struction of the engine, but we find that the first 
engine, weighed 15% tons, and hauled a train load 
of 71% tons on a soft road. The second and im- 
proved engine is a compound, with cylinders 
6% x 10 and 10 x 10 ins., and designed for speeds 
of four and five miles an hour. This engine has 
been tested by running over obstructions, but 
there are no records of its size, weight or capacity, 
except that Professor Hele-Shaw’s report states 
that if the first engine could haul S87 tons (includ- 
ing its own weight), the second one should be able 
to haul 150 to 200 tons on the level. The life of 
ordinary traction engines is given as only four or 
five years, which Mr. Diplock thinks may be in- 
creased to 30 or 40 years. 

Those parts of the book which deal with the 
traffic are disappointing. In the introduction th: 
author states that he has had the superintendence 
of a large amount of traction engine haulage un- 
der exceptional and difficult circumstances. Be- 
yond this statement he does not go, but it is un- 
fortunate that he has not put on record some of 
this practical experience, as there is so little 
definite information concerning the handling of 
traffic of this kind. An elaborate scheme of work- 
ing regular traffic on a comprehensive system of 
main and branch routes is described, and is 
claimed to possess many advantages over any 
system of light railway. 

In his estimates, Mr. Diplock puts the cost of 
an engine and eight wagons at $25,000; operating 
expenses for one year (depreciation, repairs, fuel, 
water, supplies and wages), $8,850; operating ex- 
penses per ton-mile (with full load), 0.3 ct. He 
gives the railway freight rate for distances up to 
3 miles as 8 cts. per ton per mile, and proposes a 
rate of 2 cts. per mile for the road transportation 
system. All this makes interesting but hardly 
convincing reading, as everything is apparently 
based upon assumptions. We get only one side 
of the question, and that is the theoretical side. 
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The Business Ideas of Andrew Carnegie. 


THE EMPIRE OF BUSINESS.—By Andrew Carnegie 
New York: Doubleday, Page & Co. Cloth; 7 « 10 fns.; 
pp. 345; frontispiece portrait. $3 net. 


Mr. Carnegie is himself an eminently successful 
business man, for he has achieved in a marked 
degree all that the world holds as the measure of 
industrial and material success. His views, there- 
fore, upon what he regards as essential in this 
direction are well worth reading, and especially 
worth reading by the younger men, to whom he 
addresses much that he has to say. From his 
own long business career he points out the road 
to business success; the essentials in character 
and conduct, and the conditions that assist the 
young man in attaining the end in view. While 
regarding the accumulation of money as the duty 
of every good American citizen, Mr. Carnegie tells 
us that the acquirement of vast wealth is “a great 
responsibility” rather than a virtue, and that sur- 
plus wealth permits merely an elaboration of the 
simple needs of life—though it is just this elabora- 
tion that most of us are striving for. 

Mr. Carnegie goes on, in separate chapters, to 
discuss wealth and its proper use, trade relations 
between England and America, the present and 
future of the iron and steel industries here and 
abroad, the cost of living in Great Britain, rail- 
ways and other topics. As might be expected 
from his position in the industrial, world, the 
author is not alarmed at the “Bugaboo of Trusts” 
—as he heads his chapter on this much-discussed 
subject. He argues that combinations and con- 
solidations of interests are the order of the day, 
and are themselves the legitimate outcome of 
previous unbearable conditions resulting from the 
natural development of business and business ri- 
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vairy. Mr. Carnegie believes that legitimate com- 
binations of this type tend to lower the cost of 
production, to increase the output, and to lower 
prices to the consumer. And he adds that the un- 
changing and irresistible economic laws are al- 
ways in force against such combinations, and any 
attempt to circumvent these laws means disaster 
to the trust, sooner or later. He concludes that 
these so-called trusts in nowise menace the per- 
manent interests of the nation, because the very 
conditions that create them are also constantly 
working for their overthrow the moment that ex- 
cessive profits or undue privileges attract fresh 
capital into rival enterprises. 

Upon the subject of surplus wealth and its 
distribution, Mr. Carnegie is a recognized author- 
ity; and in his lecture to Cornell students on this 
head he remarks that it would be “a great mis- 
take for the community to shoot the millionaires, 
for they are the bees that make the most honey 
and contribute most to the hive even after they 
have gorged themselves full.” He gives statistics 
to show that the masses of the people in any 
country are prosperous and comfortable just in 
proportion as there are millionaires in that coun- 
try. The modern millionaire is usually a man of 
very simple tastes or even miserly habits; he toils 
himself harder than his clerk; and he is con- 
stantly using his capital in enterprises that give 
thousands employment; his money is always cir- 
culating somewhere. Mr. Carnegie tells us that 
at the end of this rich man’s life, millions be- 
queathed to sons and daughters prove “analmighty 
curse.”” Nor does he believe in rich men waiting 
until the end before giving these millions to pub- 
lic institutions; there is no grace, and can be 
no blessing, in giving what cannot be withheld. 
Finally, he says that the only noble use of surplus 
wealth is for the possessor to administer it him- 
self for the highest good of the people; and he 
suggests that the epitaph of every rich man 
should be that upon the monument of Pitt: 


He lived without ostentation, 
And he died poor. 


As has been said before—there are many who 
would be willing to assist Mr. Carnegie in carry- 
ing out this latter ambition; though the motives 
behind this proferred assistance are not exactly 
in accord with the principles laid down in “The 
Empire of Business.”” But the book is well worth 
reading, for the views it expresses and the advice 
it gives, and for the shrewd Scotch common-sense 
that underlies it all. 


The Autobiography of “George Francis Train. 


MY LIFE IN MANY STATES AND FOREIGN LANDS.— 
Dictated in My Seventy-Fourth Year By George 

Francis Train. New York: D. Appleton & Co. Cloth; 

5 « S&S ins.; pp. 348; eight illustrations. $1.25 net; by 
mail $1.37. 

This is a unique story of and by a unique man. 
In it he claims to have done many things to 
which others might equally well lay claim, but 
there is no question but that he played an im- 
portant part in developing American sailing ves- 
sels of large burden and high speed, that he in- 
troduced street railways in England, that he 
helped develop some of the early American trans- 
continental railways, and that he three times es- 
tablished a record for fast trips around the world, 
the last of which was made in 60 days. This story 
was dictated by Mr. Train at the age of 73 in 
the Mills Hotel, New York city, in a total of 35 
hours; that fact, as well as the story itself, illus- 
trates forcibly what a man can do if he resolutely 
sets and holds himself to a well-defined object 
and method. 

As typical of the man, one of his concluding 
paragraphs, following immediately after his ac- 
count of his three frips round the world, may be 
quoted, as follows: 

But I give this brief account of my voyages, at the end of 
my autobiography, chiefly because I regard them as some- 
what typical of my life. I have lived fast. I have ever 
been an advoate of speed. I was born into a slow world, 
and I wished to oil the wheels and gear, so that the ma- 
chine would spin faster and, withal, to better purposes. 
I suggested larger and fleeter ships, to shorten travel on 
the ocean. I built street railways, so that the workers of 
the world might save a few minutes from their days of 
pitiless toil, and so might have a little leisure for en- 
joyment and self-improvement. I built great railway lines 
—vthe Atlantic and Great Western, and the Union Pacific— 
that the continent might be traversed by men and com- 
merce more rapidly, and its waste places made to blossom 
like the rose. I wished to add a stimulus, a spur, a goad 
--if necessary—that the slow, old world might go on more 
swiftly, “and fetch the age of gold,’ with more leisure, 
more culture, more happiness. And so I put faster ships 
on the ocean, and faster means of travel on land. 


Current American Biography. 


WHO'S WHO IN AME«icA.—A Biographical Dictionary 
of Notable Living Men and Women of the United 
States. Edited by John W. Leonard. Chicago: A. N. 
Marquis & Co. Cloth; 6 x 8 ins.; pp. 1304. $2.75. 


The first edition of this book was published in 
1899, and future editions have been greatly en- 
larged and improved, until in the present edition 
there are 11,551 names and biographies. There 
are also about 20 pages of a necrological list of 
prominent men and women who have died since 
1895. The biographies include the date and 
place of birth, parentage, occupation, education, 
scientific attainments, professional work, literary 
work, public positions held, present address, etc. 
In the case of authors, particular pains have 
been taken to secure complete lists of their pub- 
lished works, with the dates of publication, and 
a system of key symbols has been adopted to in- 
dicate the publishers of the works. This sys- 
tem and the giving of the addresses are special 
features of the book. 

While the book comprises mainly the biogra- 
phies of Americans, it also includes foreign 
ministers and ambassadors accredited to this 
country and other foreigners of note who, by fre- 
quent visits, or in other ways, have become sub- 
jects of inquiry or interest in the United States. 
Of the 11,551 persons included in this biographical 
work, 9,760 have furnished information respecting 
their education, from which it appears that 4,521 
are graduates of universities and colleges (or 
4,810 if the United States military and naval 
academies are included), 965 attended such insti- 
tutions but were not graduated, 889 closed their 
scholastic career in academies and other institu- 
tions of a secondary grade, and 1,164 finished in 
the public, high and normal schoools. The grad- 
uates from technical schools number 327, includ- 
ing engineers, architects, chemists, etc., but it is 
probable that many others are included among 
the 4,521 graduates of universities and colleges. 
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The Treatment and Utilization of Trades Waste 


in England. 

TRADES WASTE: ITS TREATMENT AND UTILIZA- 
TION.—With Special Reference to the Prevention of 
Rivers Pollution. By W. Naylor, Assoc. M. Inst. C. E., 
Chief Inspector of Rivers. Ribble Joint Committee. 
London: Chas. Griffin & Co. Philadelphia: J. B. Lip- 
pincott Co. Cloth; 7 x 9 ins.; pp. 267; tables, 48 
plates, and many illustrations in the text. 

This is the first book, at least in English, on the 
treatment and_ utilization of manufacturing 
wastes. Until something much better appears, 
and this is not likely to be for some years to 
come, no engineer or works manager having man- 
ufacturing wastes’ problems to solve can make a 
mistake in adding this book to his library. 

The book is confined almost wholly to the prob- 
lems and practice of England. The author does 
refer to the special report of the Massachusetts 
State Board of Health, made in 1890, but like 
most British writers he does not get beyond that 
date. Later Massachusetts reports contain some 
valuable studies, and the chief investigations of 
trade wastes made in this country prior to 18938 
are reviewed in Rafter and Baker’s “Sewage 
Disposal in the United States.’’ British readers 
will be the chief sufferers from this neglect 
of American sources of information, since engi- 
neers here would scarcely look to a foreign pub- 
lication for instruction regarding work done at 
home. Nevertheless, the value of the book might 
have been increased by a review of American, 
and presumably of German practice. 

Another feature of the book that will strike 
American engineers as quite unlike most Ameri- 
can treatises on sanitation is the large number of 
proprietary processes and apparatus included. In 
this country it is the exception for a sanitary en- 
gineer to attempt to control by patents or the 
formation of promoting companies any contribu- 
tion which he makes to the advancement of the 
public health, but in England, it seems to us here, 
it is rather the exception not to patent improve- 
ments, or in some way to hedge them about for 
private benefit. 

After a general review of rivers pollution pre- 
vention in England the author devotes a long 
chapter to “Chemical Engineering.” This includes 
a brief study, with mathematical equations, of the 
laws of sedimentation; sections on preparing, 
mixing and applying chemical precipitants; on 


sludge treatment, and on several type 
chanical filters. There is also an illust; 
scription of the methods employed in a! 
settling tank walls, with accounts of the Pes 
of a number of such walls. 

Most of the book is taken up with sy 
chapters on the nature and treatment o: 
from woollen mills, tanneries, breweries » 
tilleries, calico bleaching, printing and 
works, paper-making plants, and varioy 
cal industries. In the course of these chapt 
trade processes involved are described as 
to give an intelligent idea of the conditi. 
vailing, apparatus for recovering by-product 
reagents are described, as well as variou 
evaporators, and filters. Many analyses ar « 
given. Curiously enough, the septic tank, Sn: 
bacteria beds, the Stoddart filter, and the w 
taker & Bryant filter, are described in the chay: 
on “Tanning and Fellmongery.” These me‘} 
might better have been given a chapter by 
selves, following the one on “Chemical Engine: 
ing,” with some such title as “Bacteria| Pro 
cesses.” Immediately afterwards it would 
been particularly helpful if the author haa 
serted a chapter showing the general range of 
plication to trade wastes of simple sedimentatio; 
chemical precipitation, mechanical separatior 
(mere straining), and both anaérobic 
aérobic treatment. 

All the criticisms made are designed mere}, 
show how a very good book might have bees 
made still better, and to that end we wish to aq) 
one more: The possibility of eliminating many of 
the folding plates had the original drawings hee 
méde and lettered for a greater reduction. Awk 
ward and entirely unnecessary folding plates a: 
one of the most common faults of all engineerine 
books, American and foreign. They add to ¢! 
cost of publication and detract from the ready 
use of engineering works, all to no profit to anv- 
one except the engraver, the paper manufactur: 
and the binder. 
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FRICTION HEAD DIAGRAMS FOR FLOW OF WATER 
1N CLEAN IRON PIPES.—By Prof. I. P. Church 
ae 6 x 9 ins.; pp. 4. Ithaca, N. Y.: Address the 
author. 


Of the two diagrams here given one is for cast- 
iron and for non-riveted wrought iron pipes from 
%4 to 8 ins. in diameter; the other is for 10 to 72- 
in. cast-iron pipes. Two pages of text, illustrated 
by sketches, accompany the friction head dia- 
grams. 


The Science and Art of Disinfection. 


DISINFECTION AND DISINFECTANTS.—A Practical 
Guide for Sanitarians, Health and Quarantine Officers 
By M. J. Rosenau, M.D., Director of the Hygienic Lab 
oratory and Passed Assistant Surgeon. U. S. Pub! 
Health and Marine-Hospital Service, Washington. D 
C. Philadelphia: P. Blakiston’s Son & Co. Cloth; 6 « 
8 ins.; pp. 353; 97 illustrations. $2 net. 


This is one of the most satisfactory technical 
books ever published, and there is need for just 
such a volume. The subject is presented from 
three distinct points of view, and in as many dis- 
tinct sections: (1) Available disinfectants; (2) ob- 
jects to be disinfected; (3) diseases in connection 
with which disinfection is required. As the au- 
thor says, this plan involves some repetition, but 
in this case repetition is advantageous. After a 
brief but satisfactory introduction the author de- 
votes a chapter, each, to physical germicidal 
agents, like sunlight, burning, and boiling, to 
gases, and to chemical solutions used as disin- 
fectants. These chapters state the advantages and 
limitations of each method or agent, the best way 
of applying it, and, where special apparatus are 
required, these are illustrated and _ described 
There is a chapter on insecticides and their appli- 
cation, one on ‘Disinfection of Houses, Ships ani 
Objects,” in which there are considered, in a!pha- 
betical order, almost every conceivable object ever 
requiring disinfection, with the best means to em- 
ploy in each case. This chapter includes air, 
bandages, beds, books, carpets. hands, houses 
milk, money, railroad cars, rooms, ships, sta!les, 
water, water pipes, wells, and many other thines 
The final chapter considers in detail the problems, 
agents, and methods involved for each of the 
many communicable diseases. The only other 
work, at least in English, with which this one can 
be compared fs one bearing the same title, wr!' 
ten a few years ago, by Dr. Samuel Ridea!, of 
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London. Without reflecting at all upon that vol- 
it may be said that Dr. Rosenau’s work 


js far more satisfactory for use to-day, because it 
js more recent and better fitted for every day use. 


still another publication with the same main title 
was issued in 1888 by the American Public Health 
Association. It was the result of three years 
ork, from 1884 to 1887, by a Committee on Dis- 
tants, consisting of seven members, with Dr. 
~oo M,. Sternberg, Surgeon U. S. A., as Chairman. 
It included descriptions and results of many ex- 
periments, and contained a bibliography for the 
years 1880 to 1886. The report of the State Board 
of Health of Maine for the years 1896 and 1897 
contains the results of special investigations on 
formaldehyde, by Prof. F. C. Robinson and B. L. 
Bryant, of Bowdoin College, and also some ex- 
tensive “Notes on Disinfectants and Disinfec- 
tion,” by Dr. A. G. Young, Secretary of the Board. 
Finally, there is a brief presentation of the sub- 
ject, which is good for the space available, in Cha- 
pin's “Municipal Sanitation in the United States,” 
reveiwed in the December issue of this Supple- 
ment. Dr. Chapin gives some information as to 
the State and municipal legislation on the sub- 
ject, and presents in detail the practice in a few 
cities. This suggests one phase of disinfection, 
namely, organization of disinfecting departments, 
that is not treated by Dr. Rosenau. 


Galvanic Batteries. 


Fluid Cells, Secondary and Gas Batteries. By S. R. 
Bottone. London and New York: Whittaker & Co. 
Cloth; 5 x 7 ins.; pp. 376; 144 illustrations. $1.50. 

Anyone looking for a lengthy list of different 
cells and modifications thereof, may find it in this 
book, if he does not object to a heterogeneous 
arrangement of the matter. The index, at the 
back, gives the various names of cells and their 
inventors in alphabetical arrangement, and this 
enables one to find the particular cell wanted. The 
entire history of the art of constructing batteries 
seems to have been harrowed over to find dif 
ferent arrangements of electrodes and liquids 
which have at one time or another been proposed 
or used for primary or secondary cells. 

What value the book possesses lies entirely in 
this feature: The listing, in endless detail, of the 
cells which different men have constructed. There 
are six pages, the concluding chapter, which under 
the heading ‘“‘On the choice of batteries for specific 
purposes,” offer some helpful suggestions to one 
who wishes to employ a primary battery for any 
certain purpose. BEven in this case he is apt to 
get as much or more information from the man 
who sells him the cells. However, if there is little 
of practical value in the book, as a museum of 
cell curiosities it may claim to be worthy of a 
place on the shelves of some libraries. 


A Simple Exposition of Applied Electricity. 


THE HOW AND WHY OF ELECTRICITY.—A Book of 
Information for Non-Technical Readers. By Charles 
Tripler Child. New York: Electrical Review Publish- 
ing Co. Cloth; 5 x 8 ins.; pp. 127; 40 illustrations in 
the text. $1. 


This book is the last work of the auth ur, com- 
pleted shortly before his death last year. Itisa 
short popular exposition of the phenomena of 
electricity and of its applications. It is smoothly 
written, in a clear style; the technical expressions 
used are explained as they result from the expo- 
sition of the electrical actions, and the non-elec- 
trical reader will be able to read the book easily 
and without especial study. It may seem re- 
markable that the author has been able to cover 
hearly the entire field of electrical applications in 
the small compass of 127 pages, but we find chap- 
ters on the telegraph, on the telephone and the 
accessory switchboard apparatus, on dynamos 
and electric railways, alternating current gener- 
ators, polyphase motors, incandescent and arc 
lamps, storage batteries, and even on wireless tel- 
egraphy and Roentgen rays. Yet all these ways 
of employing electricity in the service of man are 
described simply and successfully. For example, 
in four and one-half pages the method of com- 
Municating without wires is made to appear an 
extremely simple thing (which it really is) and 


the theory of the electrical action taking place is 
fully presented in a paragraph of a dozen lines. 
Of course this particular application of electricity 
is not as useful to the world at large as others, 
and the explanation of these others is therefore 


‘more important. Correspondingly, they are taken 


up more in detail, and the practical side of their 
utilization is more fully brought out. Thus, the 
electric railway is described in all its parts, even 
to the bonding of the rails, and the series-parallei 
method of controlling the speed of the motors. It 
is especially pleasant to note that the author 
keeps constantly before the reader the practical 
aspect of the subject, so as to supply him with a 
healthy basis for thought: For instance, in ex- 
plaining the dynamo, he points out that power is 
required to drive the current-bearing armature 
coils through the magnetic field, and that this 
power is in precise proportion to the output of the 
machine. It often happens that a beginner in the 
study of electricity misses the necessary realiza- 
tion of this truth, and becomes involved in much 
confusion of thought and loss of time before he 
learns it. 


Nowadays, when so much of electrical mechan- 
ism surrounds us in our daily life it is proper that 
everyone should grow up with a clear, if element- 
ary, understanding of its action. The younger 
generation is apt to absorb the knowledge neces- 
sary for such a comprehension without much 
study, but a book like the present will be a great 
help in forming accurate ideas. Many of those 
who belong to an earlier generation will welcome 
an opportunity to clear their thoughts on elec- 
trical matters, For such the book is written, and 
in spite of the great mass of electrical literature 
already existing it is one of the first good books 
of its kind. The publishers’ announcement states 
that the proceeds of its sale will in large part go 
to the widow and children of the author, but the 
book does not need this recommendation; it will 
find a large circle of readers on its evident merits. 
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Engineering Astronomy. 


A TEXT BOOK OF FIELD ASTRONOMY FOR EN- 
GINEERS.—By George C. Comstock, Professor of As- 
tronomy in the University of Wisconsin. New York: 
John Wiley & Sons. Cloth; 6 x 9 ins.; pp. 199; tables, 
6 plates and 15 figures. $2.50. 

This is a most excellent work for the engineer. 
it offers, first, a compilation of methods for carry- 
ing out the fundamental determinations—latitude, 
azimuth and time—of geodetic surveying; and, 
second, instructions for conducting computations. 
These instructions are more or less scattered 
through the text, and are incidental to the treat- 
ment of the main theme, in their application to 
the computations which the astronomical reduc- 
tions require. That this feature is not wholly 
subsidiary, even in the opinion of Professor Com- 
stock himself, may be judged from the following 
passage in his preface: 


The parts of astronomical practice most pertinent to en- 
gineering instruction seem to the author to be (a) train- 
ing in the art of numerical computation; (b) training in 
the accurate use of such typical instruments of precision 
as the sextant and the theodolite, with special reference 
to the elimination of their errors from the results of ob- 
servation; (c) determinations of time, latitude and azi- 
muth, with portable instruments, as furnishing subject- 
matter through which (a) and (b) may be conveniently 
realized. 

Notice that “training in the art of numerical 
computation” is here put first; and first it should 
be, for the undergraduate engineering student 
(and as well the student who has graduated into 
the active exercise of his profession) is nowhere 
more deficient and hopeless than in the matter of 
“figuring.” To be able to figure correctly and 
rapidly is even more essential to the engineer 
than to be able to write good English—that other 
ideal in engineering education—for all his work 
bases on the accuracy of his calculations. In 
taking up some elementary work in astronomy, 
therefore, the author takes advantage of the com- 
putations involved in the work, and suggests to 
the student some methods of arranging calcula- 
tions tending to secure, even in the most intricate 
cases, a@ maximum economy in time and labor, 
and the maximum probability of correct results. 
As Professor Comstock expresses it, his object is 
to bring about “the student’s acquisition of good 
habits in the conduct of numerical work.” 


Looked at from the other side, as a manual of 
engineering astronomy, the core of the matter 
is given in five chapters containing selected meth- 
ods for finding latitude, time and azimuth 
by portable instruments. These methods were 
selected from the experience of years in 
teaching geodetic astronomy to engineers, and in 
personally carrying out astronomical determina- 
tions, and they may be accepted by the engineer- 
ing profession as being most thoroughly adapted 
to its special needs. As the preface states, 


while many of the methods given are not contained in the 
current text-books, in every case these are either methods 
in use in the best geodetic surveys, or such as have been 


repeatedly tested with students and found well suited to 
their use. 


Again, in the text of the book itself, the author 
says, in introducing the presentation of the 
methods, 


For each of these determinations, time, azimuth, lati- 


tude, many methods have been devised and these differ 
greatly among themselves with respect to the instru- 
mental equipment and expenditure of time and labor 
which they require, and with respect to the correspond 
ing degree of accuracy furnished in their results In any 
given case a choice must be made among these methods 
with reference to the required precision of the results and 
also with reference to convenience and economy in obtain 
ing it. To facilitate this choice the methods to be pre 
sented in the following pages are classified as 

(A) Rough determinations, in which there may be 
permitted in the final result an error amounting to two 


minutes of arc, or one-tenth of a minute of time: 

(B) Approximate determinations, in which the final er- 
rors @ught not to exceed 15 and 1 second, respectively; 

(C) Accurate determinations, in which the required pre- 
cision is Hmited only by the capacity of the instrument 
and of the observer. In the case of a sextant this limit 
may be placed at 2 or 3 secs., and for a good engineer's 
transit at 1 sec. 

The remainder of the book is made subservient to 

the presentation of these methods. This will be ap- 
parent from the following synopsis of the contents 
of the book. Theintroductory chapter explains some 
elements of spherical trigonometry and discusses 
numerical computation; Chap. 2 gives the dif- 
ferent systems of astronomical co-ordinates and 
the transformation formulas; Chap. 83 defines 
various time systems; Chap. 4, “Corrections to 
Co-ordinates,” treats of dip of ‘horizon, refraction, 
ete., and gives formulas; Chap. 5, “Rough Deter- 
minations,” and Chap. 6, “Approximate Deter- 
minations,”’ enter upon the main subject. Before 
going on to precise work, a chapter on “Instru- 
ments” is interpolated, in which sextant, level 
and theodolite are taken up, their possible errors 
pointed out, and the analytical methods given for 
correcting the results of calculation for such 
errors. Chapters 8 and 9 really belong together; 
the former gives methods for “Accurate De- 
terminations,’”’ while the latter discusses “The 
Transit Instrument” and its use for time and azi- 
muth determinations. A short set of “Orientation 
Tables” is given at the end of the book, by which 
the rougher determinations can be carried out 
without the use of an ephemeris. 

This outtine of the contents will serve to indi- 
cate, at least to the engineer who has to do with 
orientation observations, that the book is closely 
adapted to his needs. There ure few, very few, 
publications of any kind covering approximately 
this ground, but even among such a small com- 
pany we think Professor Comstock’s book de- 
serving of special praise. In conciseness it is the 
model of a technical book; dealing with a subject 
so broad that the simplest statement might be 
expanded almost indefinitely, the author has lim- 
ited himself closely to what is absolutely neces- 
sary for the purpose of the engineer. This is il- 
lustrated, as an instance, by the absence of any 
reference to longitude observations, and again by 
the fact that the single reference to the chron- 
ograph is the fellowing, ‘but we shall here sup- 
pose the observer not to be provided with a 
chronograph.” 

It is this conciseness and strict utility of the 
book which, together with the careful selection 
of the most suitable methods for the various de- 
terminations, constitutes its chief excellence as a 
handbook of engineering astronomy. A contribu- 
tory feature that deserves mention is the logicai 
arrangement of the matter, combined with a lucid- 
ity of statement which the reader cannot fail to 
appreciate. That some of the methods described 
in the book are original with Professor Comstock 
need only be mentioned here, as its value to the 
engineer is independent of that fact. 
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ENGINEERING LITERATURE. 


February 19, 


A Satisfactory Book on Heat-Engine Thermody- 
namics. 


THERMODYNAMICS OF HEAT-ENGINES.—By Sidney 
A. Reeve, Professor of Steam Engineering at the 
Worcester Polytechnic Institute. New York: The Mac- 
millan Co. Cloth; 5 x 8 ins.; pp. 316 + (The Steam 
Table) 42; tables and illustrations. $2.60. 

Works on thermodynamics are usually composed 
chiefly of a formidable mass of mathematics, 
which make their reading almost impossible to 
any one not well versed in the calculus. The pres- 
ent book is a notable exception. Three quarters 
of it may be easily read by any one acquainted 
with steam engine theory and practice, as they 
are treated in ordinary works, and the remainder 
contains no more difficult mathematics than sim- 
ple algebraic equations, with a very few equations 
involving integrals and differentials and hyper- 
bolic logarithms. The author gets rid of the 
greater part of the difficulty which students of 
earlier works meet in attempting to master the 
subject of thermodynamics by adopting the 
graphical method of the temperature-entropy 
diagram, instead of the troublesome analytical 
method which is followed when the pressure vol- 
ume diagram only is used. 

The first chapter contains a remarkably clear 
statement of the general principles of energetics, 
and thermal energy is compared with mechanical, 
chemical and electrical energy by simple anal- 
ogies. It is shown that as mechanical energy is 
the product of two factors, distance and force, 
whieh are classed respectively as faetors of in- 
tensity and extent, so thermal energy is a func- 
tion of an intensity factor, absolute temperature, 
and a factor of extent, entropy. 

The usual mathematical definition of entropy is 
given in terms of the calculus, viz.: d N = d Q 

T, in which N is the entropy, Q the quantity of 
heat and T the absolute temperature. The author 
then attempts to define it “in general terms” as 
follows: 

Entropy is that quality of a body which increases when 
heat is added to the body, which decreases only when 
heat is abstracted from the body, and consequently re- 


mains constant only when heat is neither added nor ab- 
stracted. 

He continues, after giving this definition in 
italics, to explain further what entropy is. We 
quote the following sentences: 

Clearly entropy is a dimension of extent. If so en- 
tropy must be either mass itself or some function of 
mass . . If entropy be mass .. . the proportion 
of the mass of the body which takes part in thermal vi- 
bration must be variable. . » There is a variable por- 
tion of the mass of each atom which enters into the mo- 
tion which constitutes thermal energy. This variable 
portion . is the entropy of the body. If not, it is 
at least an active factor in that entropy. 


The author also criticises a definition of entropy 
that has been given by other writers, thus: 

As to the idea frequently promulgated at present in a 
manner far too dogmatic to harmonize with one meager 
knowledge of the truth, viz.: that entropy is a mere 
mathematical ratio, heat divided by temperature, it is a 
brief task to point out its untenability. Heat is energy, 
an eternal, indestructible reality. Temperature is a mere 
dimension, quite destructible, of that reality. Their na- 
tures are quite incompatible. There is no more possibility 
of a ratio between heat and temperature being nothing 
more than a ratio than there is of a ratio between area 
and length being nothing else. 

We fail to see that the author has either estab- 
lished his definition “in general terms” of entropy, 
or brought to the student any mental conception 
of the physical reality of entropy, if it has any 
such reality. The definition would be more ac- 
curate if the word “entropy” were removed from 
it and the words “quantity of heat” substituted; 
but entropy is clearly not a quantity of heat, nor 
is it clear that it is a quality of a body. It can- 
not be measured in feet or weighed in pounds, 
nor conceived of aS having any entity cognizable 
by the senses. Further, the definition does not 
appear to be consistent with the known fact that 
when a gas is compressed adiabatically, mechani- 
cal work being expended on it, and its tempera- 
ture and the quantity of heat contained in it 
thereby increased, the entropy remains constant, 
and that when a gas expands adiabatically, losing 
heat which is transformed into mechanical energy, 
the entropy also remains constant. It does not 
harmonize with the statement of other writers 
that when heat passes from one body to another 
the entropy of the system is increased 

If 1 lb. of water at 0° F., with entropy 0, by 
Professor Reeve’s table, is added to 1 1th. at 212°, 
with entropy 0.3126, the total heat of the 2 Ibs. 


is not increased, but the entropy is increased to 
0.3370, or 2 x 0.1685. 

It seems to us that any attempt to define en- 
tropy in general terms as an actual entity is 
bound to fail, for the reason that it is a mathe- 
matical function and nothing else. Quan- 
tity of heat may be defined as the product of 
weight, specific heat and temperature, all three 
of which are determinable by well-known methods 
of measurement, and the quantity itself is deter- 
minable in known terms by the instrument known 
as a calorimeter. But the quotient of a differ- 
ential of a quantity of heat by the absolute tem- 
perature remains a quotient and nothing else. 

The ratio of area to length, in a rectangle, is 
breadth, which can be measured in feet. The 
ratio of quantity of heat to temperature is merely 
a quotient, a mathematical function. It does not 
seem possible to give any better definition of en- 
tropy than the following: (1) If heat is added to 
a body at a uniform temperature, the increase of 
the quantity divided by the absolute temperature 
is the increase of entropy. (2) If heat is added 
to a body while the temperature increases, and 
the heat energy added between any two limits 
of temperature is represented by an area the ordi- 
nates of which represent the temperatures, then 
the abscissa included between the two ordinates 
corresponding to the initial and final tempera- 
tures is a measure of the increase of entropy. 

The defect in the author’s definition of entropy 
in general terms, however, does not affect his 
treatment of the subject in the remainder of the 
book, for his definition in mathematical terms is 
the same as that of other writers, and all his 
further work is practically based on that defini- 
tion. 

The second chapter discusses the “cycle,” and 
the laws of thermodynamics, and clearly shows 
the losses of efficiency in all cycles which depart 
from the rectangular one, the rectangle referring 
to the temperature-entropy diagram. In the third 
chapter the author treats of the thermal proper- 
ties of matter. He first considers briefly the 
molecular vibration hypotheses, which might have 
been omitted, as they are of no practical value 
in this place, and then gives a very satisfactory 
treatment of the subject of the properties of 
steam. The remainder of the book, which is the 
larger portion, treats of the steam engine cycle; 
the laws of the permanent gases; gas and hot-air 
engines; refrigerating machines, and simple and 
compound engines. This part of the book is thor- 
oughly practical, clear, and, as far as we have 
been able to observe, accurate. 

The steam tables in the back of the book give 
the properties of steam, including the entropies 
of the water, of vaporization and of saturated 
steam, for every degree of temperature from 32° 
to 445° F., and for every pound pressure from 
vacuum to 400 lbs. absolute. 

The book is a very valuable contribution to the 
literature of thermodynamics, and should be read 
by every student of the subject. 


The Slide Valve. 


THE SLIDE-VALVE AND ITS FUNCTIONS.—By Julius 
Begtrup, M. E. New York: D. Van Nostrand Co. 
Cloth; 6 x 9 ins.; pp. 143; 90 illustrations. $2. 


“The slide-valve has been called the heart of the 
steam engine.” It is quite fitting, therefore, that a 
monograph should be written on the subject, and 
this book is such a monograph. But although the 
book is a monograph, no attempt has been made 
by the author to make the treatment of the sub- 
ject exhaustive. He has aimed rather to lay down 
the fundamental principles of slide-valve design, 
to illustrate those principles by new graphical 
methods, and to analyze the construction of a 
number of well-known valves. In brief, the en- 
deavor has been to present the subject matter in 
a condensed form, “‘as being best adapted to the 
requirements of practical men.”’ The first chapter 
treats of the common slide-valve and the method 
of its design; while the chapter following describes 
and illustrates about 15 different improved slide- 
valves. 

Chapter III. is on ‘“‘four-valve’’ systems, follow- 
ing which comes a chapter on independent cut- 
off valves. In this chapter are discussed the Goz- 
enbach valve, the Meyer cut-off, the Rider cut- 


off, Gridiron valves, Begtrup’s eccentric an 1 
gear, McIntosh & Seymour valves, and oth. 

Slide-valves on pumps are briefly consid; 
a 13-page chapter, after which comes th 
chapter, also brief, on the angularity of ec 
ing and eccentric-rods. 

The monograph may not be quite as 
hensive as one would wish such a monog; 
be, but it is certainly all that its author 
for it in his preface. It is written in a sty 
is perfectly clear, and contains practica 
mathematics, the graphical method or 
being employed exclusively. 

The author evidently writes from expe) 
and his work is in no sense a mere compi 
The book is indexed, but not with good jude 
the index being redundant in having such } 
as these: “Face of Valve,” “Relation Betwe 
and Travel,” “Intervening Steam Pressure 
typography is injured by the too frequent | 
heavy black type in the body of the text. W 
such heavy type is used to bring out a sing] 
or expression which is being defined it is n 
jectionable; but when used in place of italic 
emphasis of whole clauses, it mars the page 
adds nothing to the clearness of the ext 
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A New Prime Mover. 


THE STEAM TURBINE.—By Robert M. Neilso: 
M. Inst. M. BE. London and New York: ie 
Green & Co. Cloth; 6 x 9 ins.; pp. 163; 9 plate. 
145 illustrations in tue text. ‘$2.50 net. ; 


It is a curious thing how a new departur 
mechanics is frequently worked over for years 
by inventors and experimenters and finds r 
in many forms in the various national patent 
fices, before it is finally brought into comme: 
prominence. The steam turbine is an excellon 
example of this. It is only within the last two o; 
three years that it has become of commercial! im 
portance, and its first application commercially 
dates back only about a dozen years; but inven 
tors have been at work on the problem since the 
days of Hero of Alexandria, whose hollow globe 
rotated by the reaction of steam escaping from 
jets at its circumference has long been a standary 
illustration in text-books on physics. 

The book before us opens with a chapter on thi 
history of the steam turbine, from which it ap 
pears that Hero’s turbine was reinvented at inte: 
vals down to the beginning of the nineteenth cen 
tury. The first inventor to apply an impinging 
jet of steam to vanes or buckets on a wheel was 
Noble, whose English patent is No. 3,289 of 1s0 
Trevithick, in 1815, returned to the reaction jet 
principle in his patent No. 3,922. Among other 
noted early inventors who worked on the problem 
and whose work is here described were Ericsson 
and Perkins. In an appendix the author gives a 
list of British steam turbine patents up to the 
end of 1899. The list covers seven pages of th: 
book and we earnestly recommend its consultation 
by any of our readers who may be considerins 
steam turbine inventions. The author makes n 
mention of American patents on steam turbines 
so we may add for the further encouragement of 
hopeful inventors in this field that they number 
over 300. 

Coming down to the discussion of present-day 
turbines, the Parsons turbine naturally receives 
most liberal treatment; but the De Laval turbine 
and the Rateau turbine, a French machine, have 
each a separate chapter. 

The theory of operation of the steam turbine is 
discussed quite fully, and this part of the book 
we imagine, will be found useful as a text-book 
and work of reference in the engineering schoo!ls 
The concluding chapter gives a brief account of 
the application of the steam turbine to marine 
propulsion. 

Naturally the entire sum of existing knowledge 
concerning steam turbines cannot be condensed 
into a book of this size. There are many prac- 
tical matters concerning the manufacture and the 
use of steam turbines which the author does not 
reveal, and which in fact we presume are prelly 
closely guarded by the manufacturers. The book 
is well and concisely written, however, an! the 
information which it does give can hardly fa)! & 
be of service to any engineer desiring a trei'ise 
on this subject, 
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Letter Designing. 


LETT! RS AND LETTERING.—A Treatise with 200 Ex- 
" s, By Frank Chouteau Brown. Boston: Bates & 
G : Co. Cloth; 6 x 9 ins.; pp. 214; 211 illustra- 
tions. $2 


Th book does not go into the details of con- 
struction of certain types of letters like Professor 


Jat s standard work, “Text-Book on Plain Let- 
tering.’ The only constructive plates shown in th» 
present work are one for Roman capitals, after 
gebasiian Serlio; one for lower case or ‘‘minuscule” 


Roman letters, by the author; a modern American 
gevelopment of the Roman ,alphabet, by Will 
Rradiey; and a German Black Letter alphabet, 
after Albert Diirer. 

But the book is lavishly illustrated by well- 
chosen examples of the styles of lettering that 
have best stood the test of time—Roman, Gothic, 
Italic and script. Many complete alphabets are 
given and many examples of the application of the 
various types: for sculptural work (such as in- 
cised and raised inscriptions); for book covers and 
titles; for initial letters; and for posters and ad- 
yertising purposes. The subjects chosen cover all 
periods from the work of ancient Romans to the 
best modern design of such artists as Walter 
Crane, E. H. New, C. R. Ashbee, Edward Pen- 
field and Maxfield Parrish. The text fully ex- 
plains the numerous examples and gives also a 
very readable history of letters and their develop- 
ment. 

The final chapter, ‘‘To the Beginner,” gives him 
some useful hints on tools, materials and methods, 
and contains some dicta that might well be borne 
in mind by those who have occasion to construct 
titles for plans and drawings, or to prepare ad- 
vertisements. The author says, for instance: 


Blackness and boldness of stem will not make a letter 
readable. Width, boldness of hair lines and serifs and 
a proper amount of surrounding white space are more es- 
sential. 

The Roman letter is more readable than the black 
letter mainly because it is black against a roomy white 
ground; while black letter is defined by small interrupted 
areas of white on a black ground. 

The draftsman’s first aim should be to make his let- 
tering readable; after this has been accomplished he 
should strive to give it beauty. Art in lettering is only 
to be attained by solving the problem of legibility in the 
way most pleasing to the eye. 
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Treating and Working Tool Steel. 


HARDENING, TEMPERING, ANNEALING AND FORG- 
ING STEEL.—By Joseph V. Woodworth. New York: 
Norman W. Henley & Co. Cloth; 6 x 9 ins.; pp. JSS; 
201 illustrations. $2.50. 

The commendable work of Mr. Woodworth in his 

book on “How to Construct Dies and How to Use 
Them in Power Presses,” which was reviewed in 
our issue of Dec. 18, 1902, leads one to examine 
with interest this work by the same author on a 
subject of equal practical importance. It may be 
said at the outset that all the commendation be- 
stowed on the earlier book cannot be repeated 
without reservation respecting the volume before 
us. The book is the attempt of a practical man 
thoroughly familiar with his subject to convey his 
knowledge to other practical men in concise and 
clear language. As to the importance of the sub- 
ject and of the need of more information regard- 
ing it the author’s own words are the best indica- 
tion of his views. He says in his preface: 
In preparing this treatise the author has had as an in- 
citement the knowledge that there was very little infor- 
mation to be had on the treatment and working of steel 
of practical value to the general mechanic. For this 
reason he is convinced that a practical book on the treai- 
ment and working of the metal as modern demands neces- 
sitate, that is, in regard to heating, annealing, forging, 
hardening and tempering processes, cannot fail to prove 
of interest and value to all mechanics who use tools or 
who are in any way engaged in the working of metals. 

When the fact is considered that tools made from the 
best grades of steel will not perform the work required 
unless they have been treated properly during the various 
heating processes, the value of a knowledge of the most 
catisfactory and approved arrangements and mcihods to 
the mechanic is at once apparent. 

With the object in view of giving to practical men a 
book treating and presenting this paramount subject in 
a clear, concise and practical manner, the author has 
drawn upon a personal experience of many years, gath- 
ered all the information obtainable eliminating all un- 
necessary and obsolete matter, and added all that is ap- 
proved, up-to-date and authentic. 

It may be justly questioned, we think, whether 
there is any such great lack of available informa- 
tion on the subjects of his book as the author 
seems to believe. Indeed, a very considerable 
proportion of the contents of the book before us 
is credited by the author himself to other sources 
information than his own experience. The 
iracteristic feature of his book is the collection, 

npilation and arrangement of available ma- 
terial in one place. In performing this task he 


i 
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has included much that could have been better 
left for the reader to find in the trade catalogues 
from which it was taken. The bulk of Chapter 
Ill., for example, is devoted to the illustration and 
perfunctory description of gas-blast furnaces and 
heating machines, all of which is essentially trade 
catalogue matter. Much the same criticism is true 
of Chapter XII., on grinding of tools, and of sev- 
eral smaller sections scattered through the book 
Another criticism which seems warranted is the 
uselessness of a large number of the illustrations 
and their lack of connection with the text, and the 
random arrangement and want of sequence in the 
various items of work and the processes described. 
An elaborate index has been provided, but the 
work of indexing has been poorly done. 

Despite these somewhat obtrusive faults the 
merits of the book in many particulars cannot be 
denied. It contains a vast amount of useful in- 
formation on the subjects treated. 


Original Research on the Shrinkage and Strength of 
Cast Iron as Affected by Various Elements. 


CAST IRON.—A Record of Original Research.—By Will- 
iam J. Keep. New York: John Wiley & Sons. Cloth; 
6 hg ins.; pp. 225; 80 tables and 117 illustration 


This book is exactly what its title indicates, and 
it is perhaps not saying too much to add that it 
contains the most comprehensive discussion of 
cast iron and its “alloys” with carbon, silicon and 
phosphorous, that has yet appeared in the Eng- 
lish language. 

The author has drawn very largely from the 
data accumulated by him as a member of the 
American Society of Mechanical Engineer’s Com- 
mittee on Standard Tests and Methods of Testing 
Materials. To him the foundry world is indebted 
for the shrinkage (or Keep) test for determining 
the percentage of silicon in cast iron. 

Professor Turner in his ‘‘Metallurgy of Iron and 
Steel” says regarding cast-iron shrinkage: 


The subject has been carefully investigated by W. J. 
Keep, of Detroit, whose experiments embody the whole 
of the trustworthy data available. 


The large number (S80) of strength and shrink- 
age tables, most of which are based directly upon 
the author’s experiments, indicates somewhat the 
extent of his original research. 

In separate chapters the effect of varying per- 
centages of carbon, of silicon, of phosphorous, of 
sulphur, of manganese and of aluminum are dis- 
cussed. Then, in a final chapter, the effect of cer- 
tain metals (Ni, Fe, Cu, Zu, Sn, Pb, and Cr) is 
given briefly in tabular form. 

To Mr. Keep also is due the credit of having dis- 
covered the curve of shrinkage of cast iron upon 
cooling, thereby proving the curve is not a regular 
one. 

‘Both from the viewpoint of the engineer and 
the founder this book should prove to be a most 
useful source of original information as to the 
strength and shrinkage of cast iron under varying 
conditions, 


ee STUDIES.—By Charles Evan Fowler, M. 
Am E. Part I., American Stone Arches, pp. 
15; Part’ II., Roman Stone Arches, pp. 14; Part III., 
English Stone Arches, pp. 14; Part IV., French Stone 
Arches, pp. 14; Part V., German and Austrian Stone 
Arches, pp. 16. Engineering News Pub. Co., New 
York. Paper; 7x 10% ins.; illustrated; 25 cts. each 
part. 

The object of the author in this series of ‘‘stud- 
ies’’ is to present photographic views of well 
known and important engineering structures, such 
as arches, bridge piers, approaches, towers, and 
tunnel portals, accompanied by short descriptions 
in which the faults and merits of the structure as 
a work of art are pointed out. The five parts so 
far published illustrate notable stone arch bridges. 
The illustrations are half-tone engravings from 
photographs, and are about 7% x 4% ins. in size, 
each occupying a separate page. The text is con- 
cise and gives all the information needed to meet 
the purpose of the book. Parts IV. and V. are 
new; the others were published some months ago. 


RULES FOR RAILWAY LOCATION AND CONSTRUC- 
ION USED ON THE NORTHERN PACIFIC RAIL- 
WAY.—By E. H. McHenry, M. Am. Soc. C. E., Chief 
Engineer No. Pac. Ry. Co., 1893-1901, now Chief En- 
gineer Can. Pac. Ry.; With an Additional Chapter on 
Estimating Ceeeant in Earthwork. By H. P. Gillette. 
New York: eeu, te News Publishing Co. Cloth; 
5 x 7% ins.; . 88; illustrated. 


The first olition of this work appeared four 
years ago. This new edition contains a revision 
of the first, and a new chapter, or rather appendix, 
on Estimating Overhaul in Earthwork, 
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JUST READY 


Engineering Studies 


BY 
HARLES EVAN FOWLER, M. Am. Soc. C. E. 


Part IV. French Stone Arches 
Part V. German Stone Arches 


These are uniform with 
PART I. American Stone Arches. 
PART II. Roman Stone Arches 
PART III. English Stone Arches 


“The American Machinist’’ says: ‘‘Excellent full-page 
half-tones illustrate some of the most famous stone arch 
bridges in the world. As in the former pamphlet, the 
descriptive notes relate to the architectural rather than 
the engineering features of the bridges—in fact, we take 
it, the object of this series is to place before American en 
gineers illustrations of the finest works of this kind By 
common consent such examples are needed to improve the 
architecture of our engineering works.’ 

‘The American Engineer and Railroad Journal’’ say 
“The author expresses appreciation of the skill of the 
builders and directs special attention to the beauty and 
art in these works The pamphlet is well printed and 
shows good taste in every way The reader who has not 
seen a collection of good photographs of these magnificent 
structures will spend a long time profitably in studying 
them. Probably the deepest impression received will be 
the wisdom of permanence in engineering construction and 
with this the desirability of combining art and beauty with 
strength and durability in structures which are intended 
to last.’’ 

“The Rose Technic’ says: ‘‘All have been chosen with 
a special reference to indicating the points to be avoided 
as well as those which are worthy of duplicating in similar 
structures. The illustrations, which are exceedingly good 
are each accompanied by a short description, giving inte: 
esting and valuable data concerning the date of erection 
dimensions, cost and the difficulties with which the engi 
neers had to contend. Such publications are valuable ad 
ditions to the student’s literature. 


Each part contains some eight half-tone engravings on 
plate paper, with short descriptions of the arches illus 
trated. 

Paper, 6x11 ins. Each part, 25 cts. 


The Engineering News Publishing Co. 
220 BROADWAY, NEW YORK. 


JUST PUBLISHED ILLUSTRATED 


Cloth, 54% x8 inches 


Mechanics-Problems 
For Engineering Students 


By FRANK B. SANBORN 
Professor of Civil Engineering in Tufts College 


Containing 500 problems on Work, Force and Motion, 
together with their answers, and a complete index. 
PRICE, $1.50. 

A PROFESSOR’S OPINION: 

“I find your book quite convenient for use in the class 
room, and have procured half-a-dozen copies for a starter, 
using them in the assignment of special problems outs ide 
of the text-book, and to this purpose I find them admirably 
suited. Your selection of problems and framing of new 
problems covers a very wide range of practical points. 
and is well calculated to impress upon the student the 
practical bearings of this subject in engineering studies 
and application.” 

“THE ENGINEER,” CLEVELAND, SAYS: 

“A handier book of this kind has yet to be produced 
It is a work that should be in the hands of the engineer, 
machinist and draftsman. It is more valuable to the 
practical man than a book of rules. . . . It is full of 
thoroughly practical problems, such as are encountered 
every day in the drafting room and shop, and serves as a 
self-examiner for persons of whom a knowledge of me 
chanics is required or expected.’ 


The Engineering News Publishing Co, 
220 BROADWAY, NEW YORK 
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ENGINEERING LITERATURE. 


February 1, 


A German Engineer's Handbook, 


DES INGENIEURS TASCHENBUCH.—Herausgegeben 
vom Verein Hiitte Eighteenth Edition. Revised. Fiexi- 
ble Leather; 5 x 7 ins.; two volumes; pp. 1,199 and 
867; 934 and 402 illustrations. Berlin: Wilhelm Ernst 
& Son 


This compilation is designed to serve the same 
purpose in Germany as do the several civil 
and mechanical engineers’ pocket-books cur- 
rent in America. In its 18th edition it rep- 
resents a complete revision, and the list of 
collaborators given in the preface includes the 
foremost engineering and technical authorities in 
Germany. New chapters have been added as 
follows: Water Supply, Sewerage, Road Construc- 
tion, and Bridge Construction. The 2,000 pages 
of the work, representing an increase of some 300 
pages over the preceding edition, make it prob- 
ably the largest of engineering ‘“‘pocket-books”; 
in fact it is far beyond the limits of a pocket-book, 
and can serve only as a desk manual, each of the 
two volumes being about the size of our ‘“‘Traut- 
wine.”” The size is due partly to the use of larger 
type than is used in American pocket-books, but 
principally to the greater amount of matter. The 
main subjects treated, and the number of pages 
given to each, are as follows: 


Vol. I.—Mathematics, 130; Mechanics, 130° Heat and 
Thermodynamics, 70: Mechanics of Materials, 100; Prop- 


erties of Materials, 120; Details of Machinery, 180; Prime 
Movers, 245; Machines, 120 

Vol. Il.--Surveying, 50; Building Construction, 50: Wa- 
ter Supply, 34; Sewerage, 12: Heating and Ventilation, 


32: Road Construction, 30; Statics of Structures, 92; 
Bridge Construction, 36; Ship Building, 104; Railroads, 
204; Metallurgy of Iron, 22: Electrical Engineering, 116; 
Gas Making, 22; Miscellaneous Appendix. 

There is much in the work that would probably 
not be included in a similar American compilation, 
as being too infrequently used to make it worth 
the space. On the other hand, very much is given 
that might be included in our American pocket- 
books. The free use of formulas, and, generally, 
of mathematical expression is commendable. The 
typography is clear, and the cuts excellent, and 
the large size of type (this is roman, not gothic) 
makes it much less trying to the eyes than the 
smaller type often used in pocket-books. Amer- 
icar engineers should find this work worth a place 
on their reference shelves. 
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Three Indexes. 


SUBJECT-MATTER INDEX OF MINING, MECHANICAL 
AND METALLURGICAL LITERATURE FOR THE 
YEAR 1900.—M. Walton Brown, Editor. Newcastle- 


Upon-Tyne: North of England Institute of Mining and 
Mechanical Engineers Paper; 69% ins.; pp 
xxiv + 197. 42 shillings in England; $16.80 in America 


This might more properly be called a classified 
bibliography instead of a subject-mattter index, 
for the term index is now so rarely used to indi- 
cate a mere class-grouping of references that 
whenever one sees the word an alphabetical ar- 
rangement is expected. If there is any alphabeti- 
cal arrangement here it is by accident, and as a 
consequence what otherwise appears to be a 
painstaking and exhaustive piece of work loses, 
or has never had given to it, a large part of its 
possible value. The main subjects covered are 
geology, mineralogy and crystallography, chemi- 
cal and physical investigations, surveying and 
leveling, mining and quarrying technology, metal- 
lurgy, salt-works, chemical industries, ceramic 
and glass industries, building construction and 
materials, machinery, electrical investigations, 
navigation, surface transport, railways and tram- 
ways, administration and statistics, and direc- 
tories. These twenty subjects are arranged in 
the order named, and each is further subdivided, 
and in some instances divided again, but neither 
the subdivisions nor the several entries under any 
of them are arranged alphabetically. Many of 
the subjects have their main subdivisions split 
up by countries, and by separate States within 
those countries. Under ‘Machinery’ we find 
“Water Reservoirs,” and under it are given: (a) 
general; (b) reservoirs; (c) water-works; (d) fil- 
tration; (e) pipes and fittings; (f) irrigation; (g) 
gages and meters. But garbage disposal, sewer- 
age, and water purification come under sub-head 
(18) “Sanitation and Diseases of Workmen,” un- 
der subject (XIX.), “Administration and Statis- 
tics.” To learn the foregoing facts regarding the 
location of the topics “‘indexed’’ one must look 
through a “Contents” of 17 pages. Surely this 
“Index” itself meeds an index. At the close of 


the “Subject-Index” there is a properly arranged 
alphabetical index to authors, with page refer- 
ences only. This might be of material assistance 
in some cases, but in the majority of instances it 
would be of no help to any one wishing references 
to specific topics. A minor difficulty in using the 
book is the fact that for every reference given one 
must consult a key to learn the name of the jour- 
nal or other publication; thus a reference to Engi- 
neering News would be 325 (in heavy faced type) 
XLIII., 250. 

The number of journals, society and govern- 
ment reports included in the “Alphabetical List 
of Publications Indexed” is large, the total num- 
ber of references is enormous, and save for the 
lack of proper arrangement the work appears to 
deserve high praise. But this lack, combined with 
the excessive price (42 shillings in England for a 
single year), precludes all possibility of anything 
but a very limited sale in this country. Happily 
both drawbacks may be easily remedied in future 
issues. 


GENERAL INDEX OF THE PROCEEDINGS OF THE 
UNITED STATES NAVAL INSTITUTE.—By Lieut. 
Edward L. Beach, U. S. N., Secretary. Part I. Index 
of Authors with their Writings. Part II. Index of 
Contents. Part III. Index of Contents Classified Under 
General Headings. Part IV. Contents of Volumes by 
Numbers in Consecutive Numbers, Nos. 1 to 
(1874 to 1901, inclusive). Part V. List of Prize Es- 
says and Prize Essayists. Baltimore, Md.: The !n- 
stitute. Paper; 6 x 9 ins.; pp. 266. 


Convenient as Parts I. and II. of this Index may 
be, it seems questionable whether they are worth 
the labor and expense which they have cost; or 
to put it otherwise, whether the same time and 
money might not have been more profitably put 
upon sub-indexing the several articles. It is true 
that the general classification in Part III. is dif- 
ferent from that in Part II., but the possible 
value of this part is largely nullified by arranging 
the several entries alphabetically by their exact 
titles. Thus under “Historical” there are 32 en- 
tries, beginning with “The.” Most of the head- 
ings, however, do not contain so many entries 
as to require more than an instant to glance 
through them. The Index as a whole is a valuable 
piece of work. 


LIST AND CATALOGUES OF THE 
SUED BY THE U. 8S. COAST AND GEODETIC SUR- 
VEY, 1816-1902.—By E. Burchard, Librarian. 
Washington: Address the Survey. Cloth; 8 x 12 ins.; 

pp. 239. 


The List is arranged by years, in order of pub- 
lication, giving first the annual reports, with 
synopses of their contents, and next the publica- 
tions issued separately. The Catalogue includes 
both a subject and author index of the publica- 
tions, and the titles of papers are repeated in the 
author index. The main subjects covered by the 
publications of the survey, as shown by this Cata- 
logue, are as follows: Geodesy, Hydrography, To- 
pography, Terrestial Magnetism, and Chart Con- 
struction. Under “Allied Subjects” we find: 
Mathematics and Computation; Physics; Stan- 
dards; Geography; Geo-Physics, and Engineering. 
All the publications of the survey, except those 
out of print, and the Coast Pilots and Tide Tables, 
may be obtained free of charge by addressing the 
Superintendent, at Washington. The Coast Pilots 
and Tide Tables are “sold at the cost of paper and 
printing.” 


— 


ON THE STRESSES DEVELOPED IN BEAMS LOADED 
TRANSVERSELY.—By Henry T. Bovey. Paper: 6% 
x 9% ins.; pp. 28; tables and illustrations. 


This pamphlet is reprinted from Vol. VIII., Sec. 
Ill. of the Transactions of the Royal Society of 
Canada, and contains further results obtained 
with the new extensometer described in Section 
III. of Volume VII. of the Transactions of the 
same society. The pamphlet is for sale by J. Hope 
& Sons, Ottawa, and The Copp-Clark Co., Toronto, 
Canada. 


RAINFALL NOTES, NOVA SCOTIA.—By F. W. W. 
Doane, M. Can. Soc. C. E., City Engineer, Halifax. 
N. S. From the Transactions of the Nova Scotia In- 
stitute of Science. Vol. X., Session, 1900-1. Paper; 
6 x 9 ins.; pp. 10; tables. 


Details are given of the rainfalls at Halifax, 
Truro, Sydney and Yarmouth, in 1900, and also 
figures for the years 1869 to 1900 for Halifax. The 
latter includes the monthly and annual precipita- 
tion, and also the amount from Jan. 1 to the end 
of each month of the year. 


PROCEEDINGS OF THE Ty 


FOR THE 


Promotion of 
Engineering Education 


TENTH ANNUAL REPORT 
1902 


Price of this and previous volumes, $2.50 cach 


The Papers contained in this volume are 
as follows: 


“The Efficiency Factor in Engineering Ed 
cation,” Robert Fletcher. 

“The Value of Non-Resident Lectures on 
Engineering Subjects; a Symposium, 
William D. Pence, George F. Swain, 
Robert H. Thurston. 

“Methods of Grading Students in Engineer. 
ing Colleges,” Charles P. Matthews. 

“Laboratory Notes and Reports,” Francis 
C. Caldwell. 

“Alleged Mistakes in Engineering Filuca- 
tion and their Remedy,” Arthur N. Tal. 
bot, Carl Leo Mees. 

The Report of the Committee on Technical 
Books for Public Libraries. C. F. Burgess, 
Chairman. 

“Courses of Instruction in Irrigation Engi- 
neering,” Elwood Mead. 
“Electrochemistry as an 
Course,” C. F. Burgess. 
“The Subdivision of the Field of Chemica! 

Engineering,” Edward Orton, Jr. 

“Some Abuses of the Lecture System,” A 
W. French. 

“Intercollegiate Athletics,” Calvin M. Wood 
ward. 

“Over-Development i in Engineering Labora 
tory Courses,” F. P. Spalding. 

Report of Committee on Entrance Require- 
ments. Harry W. Tyler, Chairman. 

“Excessive Differentiation of Engineering 
Courses; a Symposium.” Edgar Mar- 
burg, Calvin M. Woodward, Wm. 7. 
Magruder, C. Frank Allen. 

Report of the Committee on the Statistics 
of Engineering Education, Wm. T. Ma- 
gruder, Chairman. 

Memoirs of Deceased Members. 

Index, Vol. X. and Index to Combined Vol- 
umes I. to X. 


Engineering 


Index to Combined Vols. I. to X. 


“This volume . . . affords a ready 
reference to the best compendium to be 
found on the subject of engineering educa- 
tion in the United States. In fact, they 
comprise the most important collection of 
papers and discussions on the subject in the 
English language.”—Railway Age. 


The Engineering News Publishing Co. 
220 BROADWAY, NEW YORK 
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ETY \MERICAN PARE ~~ t-Loes ART Assocl.- details of mills and factories of different styles, 
Robinson, Secretary. Paper; 6x fas built according to this system of construction; WORKS OF 


<6, avd 47. Rochester, N. Y.: Address the Secretary. 
4 each (for extra copies to members). 


This association prints its proceedings in sec- 
uons, in order, it is said, to hasten their publica- 
. first section contains the reports or 

tion. The present section contains the reports of 

® the various officers and committees, including 
(10n among the latter an interesting report of the Park 
census Committee. It also includes a number of 

addresses from invited representatives of other 

rganiz itions devoted to municipal affairs. A 

praise’ rthy resolution was adopted looking to 

rT shee kind of federation of such bodies as the Na- 
tional Municipal League, the American Society of 

Municipal Improvements, the American League 

for Civic Improvement, and the American Park 

h and Out-Door Art Association. The second sec- 
tion includes a portion of the papers and ad- 

dresses at the Boston meeting, and is to be fol- 

jowed by a third section. The addresses printed 

ie are herein are as follows: ‘‘Popular Utilization of Pub- 
lic Reservations,” by Dr. Charles W. Eliot, Pres- 

ident of Harvard University; “The Influences of 

Edu- Beautiful Surroundings on Children,” by Rev. J. 
N. Hallock, D. D.; “State Forest Reservations, 
with Special Reference to those of Pennsylvania,” 
py Mira Lloyd Dock; ‘“‘Water an Effective Factor 


um,” in Municipal Art,” by Albert Kelsey; “Civic Im- 
Wain, provement Work,” by John De Witt Warner; 
“The Forward Movement in Harrisburg,” by J. 

neer- Horace McFarland; “Public Beauty and Good 
City Government,” by Clinton Rogers Woodruff, 

ancis 

oe THE HARDY CATALPA.—Bulletin 37, Bureau of For- 
estry, . §S. Department of Agriculture, Gifford 

gag 3 Forester. I. Commercial Plantations. By 

luca- Wm. L. Hall, Superintendent of Tree Planting. 
Tal. Il. Diseases. By Hermann von Schrenk, Pathologist 


in Charge Mississippi Valley Laboratory, Bureau of 

Plant Industry. Washington: Pub. Doc. Paper; 7 x 
° 10 ins.; pp. 58; tables, 30 plates and 2 figures in the 
nica text. 


QeESs, All interested in the threatened exhaustion of 

the timber supply of the country, in the rapid pro- 
‘nei duction of posts, railway ties, and telegraph poles, 


and in either private or public forestry, can 
scarcely fail to find this handsomely illustrated 


ring bulletin of interest and value. The growth of the 
catalpa is phenomenal, so that it, unlike most 
nical species of trees, promises a commercial return 


within the lifetime of a man already we.] towards 
middle life. But although nature does so much 


A for man in the way of rapid growth, man can as- 
sist greatly by proper cuttings and trimmings of 
0d the catalpa. This bulletin tells how this has been 
and may be done, and also how to combat the 

ora diseases to which the tree is subject. 


> 


; NEW JERSEY STATE SEWERAGE COMMISSION.—Re- 
lire- port for 1901-2. Boyd McLean, Secretary, Jersey 


City, N. J. Paper; 6x9 ins.; pp. 51; tables and 

pocket map. 
ring The routine work of the board, consisting of in- 
lar- vestigating complaints and issuing orders as to 
T stream pollution by sewage, and approving plans 


for new sewer outlets and works for sewage treat- 
ment, is outlined in this report. There is in- 
"i cluded a report by Thos. Le Clear, of New York 
Ma- city, on bacterial and chemical analyses of crude 

Sewage, septic tank and contact bed effluents from 

Plainfield, N. J., and also an abstract of the most 
ral. recent report by Prof. Frank Clowes on the bac- 

i terial treatment of crude London sewage. 


SLOW-BURNING OR MILL CONSTRUCTION.—Insurance 
Engineering Experiment Station, 31 Milk St., Boston, 
Mass. Report No. V. Paper; pp. 16, with folding 
plates; 25 cts. 


None of the numerous reform movements in 
“el which Mr. Edward Atkinson has ever engaged has 
' held greater possibilities for public benefit or has 


Ca- achieved a larger success than his work for the 
ley better and safer construction of American fac- 
ot tory plants. Every well-informed engineer and 
the architect nowadays ought to be familiar with the 


general principles of the slow-burning mill con- 
Struction as it has been developed by many years’ 
experience, Any engineer who is not thoroughly 
Posted concerning it, or who has not in his library 
), available for reference the recent data concerning 
it, cannot make a better investment of a quarter 
than to send for a copy of this pamphlet. 
The plates show typical plans, elevations and 


and form the most valuable feature of the pam- 
phliet. A table of weights of merchandise for com- 
puting safe floor loads and a table of the dis- 
charge of pipes will be a valuable addition to en- 
gineers’ notebooks. 

Mr, Atkinson terms the prevalent type of 
wooden construction in the United States “com- 
bustible architecture,” and his statistics of the de- 
struction by fire of public buildings in the United 
States is as severe an indictment of this class of 
construction as could be framed. We may note 
here that the average weekly destruction by fire 
in 1901, according to official reports, showed 12 
churches, 10 schoolhouses and 26 hotels. 


TRADE AND TECHNICAL EDUCATION.—Report of the 
U. S. Commissioner of Labor, 1902. Carroll D. Wright, 
Commissioner. Washington: Pub. Doc. Cloth; 6 x 9 
ins.; pp. 1,333. 


Technical education as here used excludes all 
engineering and other professional studies lead- 
ing to a degree, but includes textile and similar 
schools where scientific instruction extending over 
a full four-year period is given. In short, the 
volume is chiefly devoted to schools designed to 
replace the old apprentice system. The United 
States, Austria, Belgium, Canada, France, Ger- 
many, Great Britain, Hungary, Italy and Switzer- 
land are taken up in succession, but in detail. 

For the United States the main subdivisions are: 
Building and mechanical trades, brewing, dairy- 
ing, dressmaking, millinery, domestic training, 
textile industries, watchmaking, engraving, bar- 
bering, drawing, and designing. Besides these, 
Y. M. C. A., correspondence, and Southern indus- 
trial schools are treated. In a separate chapter 
there is a discussion of the “Attitude of Em- 
ployees, Graduates of Trade and Technical 
Schools, and Labor Unions in the United States 


“Towards Trade and Technical Education.” Other 


countries are taken up in much the same way, but 
generally there is only one chapter to a country. 
The report promises to be of great value to edu- 
eators and sociologists, as such, and also to the 
rapidly increasing number of employers of labor 
who are actively bestirring themselves to im- 
prove the capacities and conditions of their em. 
ployees, both for commercial and humanitarian 
reasons. We hope to give the volume more at- 
tention in Engineering News at some future time. 
Colonel Wright acknowledges the assistance of 
Messrs. Wm. F. Willoughby and Edward W. Be- 
mis in collecting and preparing the portions of the 
report relating to foreign countries, and to Mr. 
G. W. W. Hanger, Chief Clerk of the Department 
of Labor, and Messrs. Chas. H. Verrill and G. A. 
Weber for aid in preparing and editing the mate- 
rial collected. 


U. S. COMMISSIONER OF EDUCATION.—Report for 
1900-1, Vol. I. Wm. T. Harris, Commissioner. Wash- 
ington, D. C.: Pub. Doc. Cloth; 6 x 9 ins.; pp. exil. + 
1,216; tables. 

Among the many papers in this voluminous re- 
port the following seem most likely to interest our 
readers: ‘‘American Industrial Education,” be- 
ing the preliminary report of a committee of the 
Society for the Promotion of Engineering Educa- 
tion, submited in 1900; two papers on ‘“‘Educa- 
tional Training for Railroad Service,’ by Pro- 
fessors L. P. Breckenridge and Edw. C. Schmidt, 
of the University of Illinois, both of which were 
read before the St. Louis Railway Club; and a re- 
view of higher commercial education at various 
colleges in the United States. The report also con- 
tains an educational directory which includes a 
list of the presidents of schools of technology. 


REPORT OF THE CHIEF OF THE U. §S. WEATHER 
BUREAU, 1901-2.—Willis L. Moore, Chief. 
ton: Pub. Doc. Cloth; 9 x 12 ins.; pp. xxv. + 
tables and charts. 

This report consists mainly of tables of meteor- 
ological observations for the various stations re- 
porting to the Bureau. Eight pages are devoted 
to excessive rainfalls in 1901, including “the ac- 
cumulated amounts of precipitation for each five 
minutes during all storms of 1901 in which the 
rate of fall equalled or exceeded 0.75-in. per hour, 
at stations of the Weather Bureau provided with 
Self-Registering Gages.” 


Mansfield Merriman 


Elements of Precise Surveying and Geodesy, 
Svo, cloth, $2.50 


Mechanics of Materials...........Svo, cloth, 4.00 
Method of Least Squares..........Svo, cloth, 2.00 
Sanitary Engineering.............S8vo, cloth, 2.00 
Strength of Materials...........12mo,cloth, 1.00 
Treatise on Hydraulics...........Svo, cloth, 4.00 


MANSFIELD MERRIMAN and JOHN P. BROOKS 


Handbook for Surveyors...... 1l6mo, morocco, $2.00 


MANSFIELD MERRIMAN and H. 


Roofs and Bridges. Part I., Stresses, 

Svo, cloth, $2.50 
Graphic Staties.........Svo, cloth, 2.50 
Bridge Design..........Svo, cloth, 2.50 
Higher Structures.......Svo, cloth, 2.50 


S. JACOBY 


Part II., 
Part IIL., 
Part .F¥:, 


MANSFIELD MERRIMAN and R. S. WOODWARD 
Editors 


Higher Mathematics.... ......... Svo, cloth, $5.00 


Order through your bookseller, or copies will be 
forwarded postpaid by the publisher on 
the receipt of the retail price. 


JOHN WILEY & SONS, 


43 and 45 East 19th Street 
NEW YORK 


$ Mechanical Catechism 


, By Prof. H. G. STEVENS, M. E. Just the work 
5 needed all Firemen, Electricians, Ar- 
tisans, and Mechanics in 
general, Fullinformation on 
Water, Steam, Fire, Smoke 
Electricity, the Care of Boi| 
ers and Horse-Power. Ori 
ginal diagrams, also sets of 
questions and answers in 
plainest language for civil 
service or license examina 
tions. Hints for all emerg 
encies. Reliable, thoroughly 
scientific, practical and up 
to-date. 240 illustrations, 
Size, 4x6 inches. 355 pages. 
Cloth, $1.00. Leather, $1.50, 
postpaid, on receipt of price 
Agents make money rapidly selling this book to 
electricians, engineers, and in all machine shops 


) LAIRD & LEE, 265 Wabash Ave., CHICAGO 


CONGRES INTERNATIONAL DE TRAMWAYS ET DE 
CHEMINS DE FER D'INTERET LOCAL (interna 
tional Congress of Street Railways and Light Rail- 
ways).—Brussels: Union International de Tramways. 
Paper; quarto; pp. 270. 

The “Union” holds a “Congress” or convention 
every two years, and the present volume (in 
French) contains the report of the convention 
held in London in July, 1902. The several sub- 
jects to be considered are assigned to certain 
members or “reporters,” who prepare individual 
papers on these subjects, the papers being based 
upon or supplemented by information obtained 
from various members of the society. The volume 
before us contains not only these papers and the 
discussions, but also the remarks made by the 
“reporters” in introducing their subjects, the pa- 
pers being printed in advance of the meeting go 
that they do not need to be read. The principal 
subjects are as follows: (1) Transfers; (2) basis 
for calculating the power of motors and gener- 
ators, with the rules of the German Society of 
Electrical Engineers for the manufacture and test 
of such apparatus; (3) relations between number 
of passengers and seating accommodation; (4) 
power station plants; (5) payments for franchises; 
(6) the location of car sheds; (7) methods of trac- 
tion; (8) brakes; (9) narrow and standard gage 
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for local lines; (10) mail, baggage and express 
service on street railways; (11) methods of heat- 


ing cars; (12) proposed uniform accounting 
System, 


CHICAGO ENGINEBRING TRANSPORTATION PROB- 
l.EM.—Report on the Engineering and Operating Fea- 
tures Submitted to the Committee on Local Trans- 
portation of the Chicago City Council. By Bion J. 
Arnold. Chicago: Address the Committee. Paper; 6 x 
9 ins.; pp. 310; folding plates, illustrations in the 
text, and separate envelope of folding maps. 

A full digest of this report, in the form of a pre- 
liminary report or summary by Mr. Arnold him- 
self, was published in Engineering News for Jan. 
1, 1903. The full report contains an interesting 
study of the growth of population, street railway 
traffic and earnings, illustrated by diagrams, ani 
takes up the various technical problems in- 
volved in providing unified street railway service 
for Chicago. It is safe to say that the report as 
a whole is one of the best studies of the trans- 
portation problem of a great city which has ever 
been made. 


> 


REPORT OF THE ROADMASTERS'’ AND MAINTE- 
NANCE OF WAY ASSOCIATION.—Secretary, Charles 
McEniry, Cedar Rapids, la. Paper; 6 «9 ins.; pp. 158 


This comprises the proceedings of the 20th an- 
nual convention, held at Milwaukee in September 
last, and a report of which was published in our 
columns at the time. The several papers and 
committee reports, with their discussions, are 
given in full, as well as the general business pro- 
ceedings of the convention. The principal sub- 
jects dealt with are as follows: (1) Education of 
Young Men as Section Foremen and Discipline of 
Section Men; (2) Track Jacks; (3) Fences and 
Cattleguards; (4) Ties, Tie-Plates and Tie Pres- 
ervation; (5) New Appliances for Maintenance of 
Way; (6) Curving Rails; (7) Track Drainage; (8) 
The Catalpa Tree for Railway Plantations. 


PROCEEDINGS OF THE RAILWAY SIGNALING CLUB. 
Published by the Club, 32 Park Place, New York. 
Paper; 6 x 9 ins.; pp. 104; illustrated. 


This volume contains the proceedings of the 
meetings held during 1902. The principal papers 
and discussions are on the following subjects: 
“Time Locks for Interlocking Plants,” Charles 
Dunham; “Interlocking Construction and Speci- 
fications,”’ C. O. Tilton; “Good Practice in the Use 
of the Distant Signal,"’ W. H. Elliott. There are 
also committee reports on the following subjects: 
“Compensators,”’ “‘Power Operation of Interlock- 
ing Plants,” “Cost of Wire and Batteries for Line 
Circuits,” “Signal Circuits,” and “Organization of 
the Signal Department.” 


RESOURCES OF BRITISH COLUMBIA.—Bulletins Nos. 
7 and 9, of the Bureau of Provincial Information. Vic- 
toria, B. C. Paper; 6x9 ins.; pp. 76 and 50, respec- 
tively. 

Bulletin No. 7 is entitled “General Review of 
Mining in British Columbia,’ and gives an ex- 
cellent summary of mining resources, the outpuc 
of individual camps, the geological formation so 
far as known, etc. 

Bulletin No. 9 is entitled “The Undeveloped 
Areas of the Great Interior of British Columbia,” 
aad contains a sketch map made in 1899. This 
bulletin treats of the farming and pasturage lands 
as yet unoccupied, and gives practically all of the 
little that is known about the “Great Interior’ as 
to climate and topography. 


OPERATIONS AT RIVER STATIONS, 1901.—Part L., 


East of Mississippi River. No. 65, Water Supply 
and Irrigation Papers, U. 8S. Geological Survey. Wash- 
The Survey. Paper; 6 x 9 ins.; pp. 


ington, D. C.: 
334; many tables. 


The information given in this paper ranges from 
daily gage heights for the whole or a part of 1901 
to daily runoffs for a series of years. In some 
cases the figures for 1901 are given in terms of 
cubie feet per instead of mere gage 
heights. A large number of streams are included, 
and references are made to other records than 
those here published, some of which are in pre- 
vious papers or reports of the survey. The text 
gives brief descriptions of the various streams, 
sometimes including water power developments. 
This paper will be followed by one for the bal- 
ance of the United States, besides which there 
will be a separate publication, in another series, 
giving general conclusions drawn from the river 
observations. We are pleased to note that in- 


second, 


New (I8th) Edition ; 


Trautwine’s Civil Engineer’s Pocket Book 


70th Thousand ; 1902 


\ 


370 Pages of 
New Matter 


including digest of speci- 
fications for bridges and 
buildings and for iron 
and steel, conversion 
table of units of measure- 
ment, price-list and busi- 
ness directory of manu- 
factured articles, biblio- 
graphy, trusses, statics, 
strength of beams, ce- 


ment, concrete, etc. 


JOHN WILEY & SONS 
43 East 19th Street 
New York 


stead of publishing these gagings in three separ- 
ate papers of one-hundred pages each, with others 
to follow for the balance of the country, the Sur- 
vey is bringing all the gagings into two volumes. 
This is in accord with a suggestion in the last is- 
sue of this Supplement, but it appears that the 
change of plan was decided upon long ago. It is 
a further pleasure to add that these stream rec- 
ords are increasing rapidly in number and use- 
fulness, and, like the topographic survey sheets, 
are filling a want that could not be met in any 
other manner. 
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MINERALS OF TEXAS.—By Frederic W. Simonds, Ph.D. 
Bulletin No. 5, December, 1902, of the University of 
— (Austin) Mineral Survey. Paper; 69% ins.; pp. 

This bulletin gives an alphabetical list of all the 
known minerals of Texas, together with the lo- 
ecality where each mineral is found, its chemical 

composition and physical properties. Nearly 190 

minerals are listed, from which it is evident that 

the bulletin is what it purports to be. At the end 
of this bulletin there is a summary of the minerals 
of Texas by counties. The bulletin has evidently 
been compiled with care, and should be of value 
to all interested in minerals, especially those of 

Texas. It is stated that 19,000 copies of Bulletin 

No. 4, “The Quicksilver Deposits of Brewster 

County,” have been distributed, and that no more 

are in print. 
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IOWA ENGINEERING SOCIETY.—Meeting Held at 
Davenport, Ia., Jan. 16 to 19, 1908. Secretary (at 
present), W. H. Jackson, Des Moines, Ia. Paper; 6x 9 
ins.; pp. 114; illustrated. 60 cts. 


This belated report contains among other things 
papers on “Village Water-Works of Iowa and 
Minnesota,” by W. H. Jackson; “Electric Light- 
ing in Small Cities,” by G. W. Bissell; and “The 
New Plant for Increasing the Water Supply of 
Rockford, Ill.,"" by Daniel W. Mead. The presi- 
dential address, by Prof. Anson Marston, of Ames, 
Ia., was an interesting review of “Engineering in 
Iowa.” 


RULES FOR 


Railway Location 
and Construction 


Used on the Northern Pacific Railway 


By E. H. McHENRY, 


Chief Engineer Northern Pacific Railway, 1803-1001 
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I. XLIX. No.8 SUPPLEMENT TO ENGINEERING NEWS TS 
TH JOURNAL OF THE IRON AND STEEL INSTI- 
ee rE, Vol. 62.—London and New York: Spon & RECENTLY ISSUED 
imberlain; Cloth; 6 x 9 ins.; pp. G48; illustrated. 
AND ENL: iE 
s volume contains the transactions of the REVISED AND ENLARGED EDITION 
Institute at its Diisseldorf meeting, 1902, at which 
ee ity Roads and Pavements 
rogress and Manufacture of Pig Lron in Ger- 
many Since 1880,” by W. Brtigmann; ‘‘Progress 


in Steelworks Practice in Germany Since 1880,” 
by it. M. Dallen; “The Overheating of Mild Steel,” 
py E. Heyn; “Iron and Steel at the Diisseldort 
Exhibition, 1902,” by Hermann Wedding; ‘The 
Compression of Steel by Wiredrawing During Sol- 


jdification in the Ingot Mold,” by H. Harmet; 

i Application of Electric Power in the Iron 
and Steel Industries,” by D. Selby-Bigge; ‘The 
I of Electricity in Iron and Steel Works,” by F. 
Kylberg; “Results Obtained in Equalizing the 
Temperature of Hot Blast,” by L. F. Gjers and J. 
H. Harrison; “The Probable Existence of a New 


Carbide of Iron, Fe? C,” by E. 
M. B. Kennedy. 

of these papers that by L. F. Gjers and J. H. 
Harrison was given in full in our issue of Oct. 2, 
1902; that by W. Briigmann was also given in 
full in our issue of Sept. 17, 1902; and that by H. 
Harmet was given in abstract in our issue of Oct. 
1902. 

The last part of the volume (pp. 236) is devoted 
to brief abstracts of all the leading articles of the 
year relating to iron ores and mining, refractory 
materials, coal, coke, oil, gas, pig iron and steel 
In addition to this, iron statistics of all the coun- 
tries in the world are given. In fact this last part 
of the volume always has been and still is of ex- 
ceedingly great value to interested in 
the literature of the subjects treated. 


D. Campbell and 


everyone 


THE WEALTH AND PROGRESS OF NEW SOUTH 
WALES, 1900-01. By T. A. Coghlan, Hon. F, 8. S., 
Statisticlan New South Wales. 
ney, N. S. W. Boards; 

This excellent review of progress in New South 
Wales follows the lines laid down in the preceding 
issues, treating of every material interest sepa- 
rately and most exhaustively under nearly thirty 
heads. Taking up the chapter on Internal Com- 
munication, as an example, we find that the first 
railway in New South Wales was opened for traf- 
fic in 1855, on a line from Sydney to Parramatta. 

Up to 1875 the railway lines in operation aggre- 

gated only 435 miles, but in June, 1901, a total of 

2.845 miles were open to traffic. As showing the 

comparative railway status of the separate states 

of Australasia, the following is the mileage of line 
open in each state in June, 1901, including a total 
of 1,018 miles of private lines: New South Wales, 

2,930; Victoria, 3,238; Queensland, 2,856; South 

Australia, 1,901; Western Australia, 1,978; Tas- 

mania, 594; New Zealand, 2,300 miles. This is a 

total of 15,797 miles of railway for Australasia. 

The 2,845 miles of railway in New South Wales 

cost $58,455 per mile as an average, the maxi- 

mum and minimum prices per mile being $1,211,- 

195 and $9,510. The gross earnings of these state 

railways in 1901 amounted to $17,868,895, with a 

proportion of 57% of working expenses to gross 

earnings. The established policy of New South 

Wales is the state management and control of 

both railways and tramways. Of the latter, there 

were six distinct systems in operation, aggre- 
gating nearly 80 miles in length, and all but one 
operated by electricity—one two-mile line is oper- 
ated by cable. The average cost of these tram- 
ways per mile was about $138,500, including equip- 

ment, or $90,000 per mile for construction. In 1901 

these tramway lines showed net earnings of $446,- 

015, with working expenses of $2,312,375. There 

are now 14,065 miles of telegraph line open, with 

41,494 miles of wire, and 414 miles of wire under 

construction; there were also 12,197 telephones in 

service, largely connecting with the telegraph sys- 
tem. The report goes fully into the water supply 
and sewerage of the principal cities and districts, 
as well as the lighting of these cities by gas and 
electricity, and their street construction. The cen- 
sus of 1901 gives to New South Wales a popula- 

tion of 1,359,133, with a total population of 3,781,- 

537 for Australasia, excluding New Zealand, with 

772,719 people. New South Wales contains 36% 

and Victoria 32% of the total population. 


Thirteenth issue. Syd- 
51% x 814 ins.; pp. 1,043; map. 


By WM 


Containing Chapters on— Preparation of Streets for Pavements; 
Pavements of Block Stone; 
Bituminous Macadam; 


Concrete Base for Pavements; 
Brick; Asphalt; 


‘A book in which conciseness and accuracy of statement 
are materially assisted by excellent illustrations, many of 
unique interest. Engineering Record. 

_ “The book can be heartily recommended to all who are 
interested in city pavements.'’—Engineering Magazine 
General John M. Wilson, Chief of Engineers, U. 9. A. 
(retired), writes: 
“You have handled the subject 


ably, clearly and thor- 
oughly, 


and in a manner that will not only be very ac- 


Cloth, 6x9 ins.; 200 pp.; 


PIERSON JUDSON, M. 


Am. Soc. C. E., M. Inst. C 


Modern Pavements: 
Wood: Vitrified 
Broken Stone, ete 


ceptable to advanced engineers 
tageous to the student.”’ 

The Hon. M. O. Eldridge, U. S. Dept. of 
says 

‘In my judgment it is the best book ever written on the 
subject. The illustrations are well chosen, the tables are 
valuable and intelligible, and your treatment of street and 
road problems is concise, practical and accurate.” 


Illustrated; Price, $2.00 
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LES MACHINES 
Ch. Dunod. 
trated. 


This volume forms a spe cial 
Mecanique,” and is one of the 
that journal which have 
chanical exhibits 


A VAPEUR.—By Gabriel Eucle. 
Paper; 12% ins.; pp. 


Paris 
illus- 
number of “La 
special numbers of 
been devoted to the me- 
at the Paris Exposition of 1900. 
The exhibits of the steam engines at the Exposi- 
tion were of rather uneven quality and this con- 
dition is of course reflected in the book before us 
The author describes each engine in some de- 
tail, giving views and details of special parts and 
enumerates the principal dimensions. 


Pnblications Received. 


ELECTRICITY AS APPLIED TO MINING.—By 
Lupton, M. Inet. C. E., M. Inst. M. E.. M 
E G. ». Aspinall Parr, M. Inst. E 
uM. Inst. M E.; and Herbert Perkin, M 
Engr. Lordon: Crosby, Lockwood & Son 
Van Nostrand Co. Cloth: 6 
illustrations. $3.50 net 
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Including a Brfef Synopsis of the Law of Contracts an? 
lllustrative Examples of the General and Technical 
Clauses of Various Kinds of Engineering Specifications. 
Designed for the use of Students, Engineers, and Con 
tractors. By J. B. Johnson (late) Dean of the College 
of Mechanics and Engineering, University of Wiscon 
sin. Third edition; revised New York: Engineering 
News Publishing Co. Cloth; ins.; pp. 566. 

DESCRIPTIVE GEOMETRY.—With Numerous Problem 
and Practical Applications. By William S. Hall, C.E . 
Professor of Graphics and Mining in Lafayette College 
Easton, Pa. New York: D. Van Nostrand Co Cloth; 
6x9 ins.; pp. 76, also 12 x 17-in, portfolio, with 12 pp 
of text and 18 plates. $3.50 net. 

COMPRESSED AIR INFORMATION-Or a Cyclopedia 
Containing Practical Papers on the Production, Trans- 
mission, and Use of ¢ ‘ompressed Air. Edited by W. L 

Saunders, M. Am. Soc. C. E. New York: Compressed 
Air. Cloth: 6» ins.; pp 1,175; 49 illustrations 

GEOL ae FOLIOS. No. S2—Masontown—Uniontown, 
Pa.: No. §4—Ditney, Ind. Washington, D. C.: U. 
Geological Survey; 18 21 ins.: pp. 22 and %, 
tively; maps aad illustrations; each, 25 cts. 
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The Current Literary Magazines. 


“The Overshadowing Senate’’ is the title of a 
paper by Mr. Henry Loomis Nelson in the Febru- 
ary “Century” which deserves most careful read- 
ing by every one interested in the problems of our 
national government. Mr. Nelson maintains that 
the Senate is the most powerful body in the na- 
tional government. It controls legislation and it 
controls also the executive functions of the govern- 
ment. “The Senate has slipped out of its orbit 
and is describing a larger are in the political 
heavens than that which the fathers marked out 
for it,” says Mr. Nelson, and he describes in a 
graphic way the remarkable extent to which that 
body has usurped powers which do not belong to 
it. He makes a good case against the “rich man’s 
club” at Washington; but he fails to point out 
any means by which its powers may be curbed 
Perhaps the election of senators by popular vote 
would do something to remedy the evil. But this 
remedy is not yet in sight, and the people have 
theremedyin their own hands after all by electing 
to their state legislatures candidates who can be 
trusted to select only worthy and upright men to 
represent the state in the Senate. 

Another interesting paper on a kindred topic 
we find in the current ‘‘Scribner,”’ where Mr. Jas. 
F. Rhodes describes the Presidential office and the 
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ENGINEERING LITERATURE. 


February 19, 1% 


extent to which its various incumbents have 
brought it into honor or the reverse, 

In the February “World’s Work,” among 
numerous articles which may attract the atten- 
tion of the engineer, we may mention a descrip- 
tion of an American watch factory where over 
11,000,000 watches have been manufactured, and 
in which 3,150 employees are now at work; a pa- 
per on “The New Navy at Work,” by Lieut.- 
Commander Albert Gleaves; and ““Trolley Lines in 
a Rallroad Syctem,”’ by Sylvester Baxter. The 
last named paper describes the work of the Bos- 
ton & Maine Railway Co. in the operation of elec- 
tric street railway and interurban lines in its ter- 
ritory. A paper on German business methods in 
the same magazinecontains one pregnant sentence 
which is worth quoting just at this time when 
Congress is congratulating itself on having done 
something to appease the popular demand for 
trust legislation—or anti-trust legislation: 


The Germans consider it rather ridiculous that the 
various states of our Union have such widely different 
laws and that the inhabitants of a state find it so easy to 
evade their own laws by forming their companies in 
neighboring states. It seems strange from the German 
point of view for Americans to demand a strict control of 
the trusts while they are perfectly contented with in- 
adequate corporation laws under which unscrupulous pro- 
moters can hoodwink the public. 


In the “Review of Reviews” for February Prof. 
John R. Commons describes some interesting ex- 
periments in methods of taxation and assessment. 
Many of the readers of Engineering News may 
remember the account of the appraisal for taxa- 
tion purposes of the railways and other corpora- 
tion property in Michigan, made under the direc- 
tion of Prof. E. L. Cooley, M. Am. Soc. M. E., 
published Dec. 20, 1901. The assessed valuation 
of the Michigan railroads, Professor Commons 
says, is $208,212,500, and they paid in 1902 about 
double the taxes paid in 1901. “The Coal Depos- 
its of the Northwest” is the title of an interesting 
paper in the same magazine by Frank A. Wilder, 
of the North Dakota Geological Survey. While 
the coals of the Northwest are inferior in quality 
to those of the East, they are nevertheless of 
great economic value, and their enormous extent 
will make them of the greatest importance in the 
development of this region with its severe winter 
climate. Ten years ago the lignite deposits of 
the Dakotas were considered almost worthless. 
Now their great value is everywhere recognized. 
During the present winter about 400,000 tons of 
Dakota lignite will be sold at an average price 
of $1.30 per ton at the mine. Still another “‘Re- 
view of Reviews” article worth at least a men- 
tion here is “The Present Status of Wireless Tele- 
graphy,” by A. F. Collins. Neither may we omit 
mention of the excellent tribute to the late Abram 
S. Hewitt by Mr. E. M. Shepard. 

Some interesting reminiscences of the early 
days of Boston commerce are told in the Febru- 
ary “Atlantic.” It has very likely been forgotten 
that it was the “Columbia,” a Boston trading ship, 
which was the first American vessel to circum- 
navigate the globe. She sailed from Boston Sept. 
30, 1787, and went around the Horn and thence 
to the northwest coast of North America. Here 
a rich cargo of furs was taken and carried to 
China, where it was sold, and a cargo of tea 
taken in its stead, which was brought safely home 
to Boston round the Cape of Good Hope, reaching 
the home port in August, 1790, having been gone 
nearly three years. It was this same vessel which 
on her second voyage to the northwest coast dis- 
covered the river to which the vessel’s name was 
given, and, far more important, it was the dis- 
coveries made on this voyage, together with the 
explorations of Lewis and Clark in the next de- 
cade, on which the United States based its suc- 
cessful claim to the Oregon territory. 

Turning to the English reviews for January we 
find in the “Nineteenth Century” an article on 
“The Price of Food in Our Next Great War,” in 
which one gets a glimpse of the reasons which in- 
fluence England and the nations of the continent 
in their enormous expenditures for armaments. 
England groans under the burden of her vast 
navy, but she goes on increasing it as a necessity 
to her national safety. Before we in the United 
States attempt to outdo the nations of Europe in 
the production of fleets of war we ought to un- 
derstand the conditions which lead them to 
such expenditure, and seriously inquire whether 
we are really under a like compulsion. 


THIRD EDITION —JUST ISSUED 


“Engineering Contracts 
and Specifications” 


INCLUDING A 


Brief Synopsis of the Law of Contracts and Illustrative Examples 
of the General and Technical Clauses of Various 
Kinds of Engineering Specifications. 


By J. B. JOHNSON, 


Late Dean of the College of Mechanics and Engireering, University of Wisconsin, 
M. Inst. C. E., M. Am. Soc. C. E., M. Am. Soc. M. E., Etc. 


The contents of the second edition included: 


Classes of Contracts.—Competency of Parties.-- 
Legality of Agreement.—The Agreement.—The Con- 
sideration.—Sealed Contracts.—Parole Contracts.— 
Assignment of Contracts.—Construction of the Con- 
tracts.—Contracts Required to be in Writing.—Sub- 
sequent Changes and Agreements.—Discharge of 
Contracts.—Remedies for Breach of Contract.— 
Specific Performance.—Discharge of Right of Action 
Under a Contract.—Advertisements.—lInstruction to 
Bidders.—Forms of Proposals.—Engineering Specifi- 
cations.—General Clauses in Specifications.—Techni- 
cal Clauses in Specifications.—Specifications for Ex- 
ecavations and Embankments; for Cement, Mortar, 
Concrete and Masonry; for Street Pavements and 
Materials; for Sewers; for Water Pipe; for Iron and 
Steel.—Lumber Grading and Classification.—Miscel- 
laneous Specifications.—Illustrative Examples of 


Complete Contracts and Specifications.—Forms 
Bonds, etc. 

In this THIRD EDITION several complete 
specifications have been changed or replaced and 
many new ones have been added. These latter in- 
clude specifications on: 

Riveted Steel Water Pipe; Wooden Stave Water 
Pipe; Wrought-Iron Chains; Railroad Concrete 
Work; Railway Road Bed; Levees; Steel Highway 
Bridges and Viaducts; Steel Railroad Bridges and 
Viaducts; Preservation of Railroad Cross-ties: Fil- 
ter Gravel and Sand; Specifications and Contract for 
Architect’s Services; and the general specifications 
for testing hydraulic cements, adopted by the U. § 
Engineer Corps. Besides these, two new appendices 
are given on The Engineer as an Expert Witness 
and the Standard Specifications for Iron and Steel 
proposed by the American Committee of the Inter- 
national Associations for Testing Materials. 


ot 


COMMENTS: 


“Completeness characterizes the book and it read- 
ily takes an authoritative position on the subject 
with which it deals.”—Manufacturers’ Record. 


“This work should be in the library of every en- 
gineer who has the supervision of much contract 
work.”—Street Railway Journal. 


“The value of this work, with its wealth of techni- 
cal clauses and forms, will be apparent to all engi- 
neers and architects.”—Scientific American. 


“Bach of the four divisions of this work is sys- 
tematically treated in such a manner as to make the 
book very useful to an engineer or manufacturer 
who has anything to do with contracts for engi- 
neering construction.”—American Machinist. 


“Professor Johnson has carefully studied the sub- 
ject and his book is sure to rank as a standard 
authority. It is invaluable to civil engineers, archi- 
tects and contractors. . . . The book is in itself 
a whole library for the correct guidance of the busi- 
ness and professional classes for whose use it is 
intended.”’—Paving and Municipal Engineering. 


“This work is greatly needed by students. It is 
likely to be not less valuable to contractors and 
engineers. . The book covers a great variety 
of subjects without slighting any of them, and the 
arrangement is such as to enable the reader to get 
what he wants without unnecessary searching. It 
is one which every engineer should have conven- 
iently at hand for consultation.’’—Railway Review. 


“It has long been the reproach of our schools of 
engineering that the training which they give their 
pupils is too largely theoretical. Professor 
Johnson, himself a most able instructor, and yet 
pre-eminently a practical man, goes a long way, in 
the present volume, to remove this reproach by 


making the student acquainted, as well as can be 
done by the printed page, with what may be called 
engineering business. . . . Not only the student, 
but the practising engineer will find it well worth 
while to study carefully the author's discussion of 
and specifications.”—Journal Franklin In- 
stitute. 


“Professor Johnson in his synopsis of the law of 
contracts aims to present such rules as will give 
to the practical engineer or architect certain guiding 
principles. The synopsis will undoubtedly 
be read often and with great profit by engineers, old 
and young. The examples of complete con- 
tracts and specifications will be found of great con- 
venience and use. Here are brought together speci- 
fications prepared by men of the highest authority, 
in actual work, on a considerable variety of sub- 
jects. . . . The system of the book is excellent, 
both for the student and for the man who wants to 
refer to it in the course of his work.’’—Railroad 
Gazette. 


“Professor Johnson’s ‘Engineering Contracts and 
Specifications’ falls into the category of valuable 
and, after a short acquaintance, indispensable engi- 
neers’ reference books; plainly. and tersely written. 
excellently arranged, conservative in statement and 
for the most part treating the subject matter thor- 
oughly, it is unique in that, while appealing more 
directly to the engineer and the student, it is, never- 
theless, almost as necessary to the contractor and 
the purchaser. The book abounds in valua- 
ble suggestions and sound advice. The omis- 
sions, and they are few, are easily condoned in the 
pleasure and profit one derives from Professor John- 
son’s thorough treatment of an important subject 
hitherto much neglected and about which there has 
been little information in an available or logica! 
form.’’—Electrical World. 


Cloth, 6x9 inches; 452 pp.; Price, $3.00 
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